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The heteromorphic nature of the flowers of Epigaea repens 
has been the subject of occasional remark ever since the time of 
André Michaux. In his journal" (p. 138) written while exploring 
in the Alleghany Mountains in 1796, occurs this entry: “‘ Le 2 
Avril Epigea repens en pleine fleur comme les jours précedents: 
sur plusi. individus toutes les fleurs femelles sans rudiments 
d’Etamines et sur d’autres individus toutes les fleurs hermaphro- 
dites."” His Flora” (p. 250) contains this further note: “ Flores 
omnes in nonnullis individuis abortivi.”’ 

In 1868, Thomas Meehan” presented a paper before the 
Philadelphia Academy of Sciences in which he called attention 
to the fact that the pistillate flowers have “ fine cleft stigmas 
strongly recurved, exposing a glutinous surface; while the her- 
maphrodite ones keep the apex of the pistils closed.” From this 
he inferred that the plant was practically dioecious; and an exam- 
ination of a number of plants during the fruiting season apparently 
confirmed this belief, for he found that over half the plants set 
no fruit. 

Asa Gray‘ published in 1876 a short article on the floral struc- 
ture of Epigaea, in which he classifies the flowers in two main 
groups, each with two modifications. The first group is char- 
acterized by having well developed stigmas composed of five 
radiate lobes which are moist and glutinous and evidently well 
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adapted for retaining pollen. This first group he subdivides on 
the basis of whether the stigma projects above the corolla or is 
included within the tube. In the “ shorter styled form,’ how- 
ever, the height of the stigma varies considerably, being ‘‘ some- 
times as low as the middle of the tube of the corolla, sometimes 
nearly up to the throat.’’ This main group is further character- 
ized by having aborted stamens. The stamens of this form show 
varying stages in abortion, from mere rudiments of filaments to a 
condition of fully developed filaments bearing anthers with occa- 
sional pollen grains. They are, however, always functionless and 
the form is evidently pistillate. 

The second group is characterized by having small, erect, and 
comparatively smooth and dry stigmas which do not retain pollen 
readily. The ovaries in this form are apparently as well devel- 
oped as those in flowers of the first group, and the styles show the 
same variations in length. This small stigma form has well 
developed stamens with anthers that abound in pollen. The 
stamens vary much less in length than do the pistils but there 
is ‘‘a tendency to having lower instead of higher anthers in con- 
nection with the short style.”’ In conclusion Gray raises the 
question as to whether Epigaea is really dioecious or the small 
stigma form sometimes sets fruit; and suggests that the modifi- 
cations in the length of the style point toward a heterostylous 
condition like that of the primroses. 

Since Gray’s time several papers dealing with the flowers of 
Epigaea have appeared. All of them agree in most particulars 
with his observations. Halsted® found all the kinds of flowers 
described by Gray, and notes that about one third of the flowers 
of the small stigma form have the stigmas even with the anthers. 
He measured the pollen grains from the longer and shorter stamens 
and found no difference in their size. As a difference in the 
size of the pollen of the different forms is common among hetero- 
stylous plants Halsted concludes that Epigaea shows no real 
evidence of heterostyly. 

Wilson” examined a thousand plants, mostly from North 
Carolina. He found that the kind with perfect stigmas showed 
all gradations in length of style from the longest to the shortest. 
In only one of these large stigma plants did he find even aborted 
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anthers. In the kind with pollen-bearing stamens he found the 
same variations in length of pistil and an equal variation in length 
of stamen. The two organs do not show any correspondence 
in length, however, but all lengths of stamens are found associ- 
ated with each length of pistil. Wilson concludes that the pistil 
in this form is functionless because of its imperfect stigma and 
that the species is really dioecious; and he makes the interesting 
observation that the flowers of the two forms differ, the corolla 
being from one third to one seventh smaller and generally more 
pink in the large stigma form than in the small stigma form. He 
also considers that Epigaea must have been trimorphic before 
becoming dioecious. 

Miss Langdon’ examined a large number of flowers and found 
all the types described above. She notes that several arrangements 
of anthers may occur with each length of stigma, and that while 
usually all the flowers of a cluster are of the same form occasional 
exceptions occur. For example, on one spray there was a cluster 
of medium-styled flowers and one of short-styled; and in one short- 
styled cluster was one long-styled flower. Bastin’ in a paper on 
the structure of Epigaea, discusses the flowers but all his observa- 
tions on this point are taken from Wilson’s article. 

The peculiar condition of the flowers of Epigaea was brought 
to the writer's attention, in connection with some work on heter- 
ostylous plants, by Gray’s suggestion that Epigaea might be an 
example of a heterostylous species that either was approaching 
or had attained a dioecious condition. As will be noted from the 
papers cited above, there is considerable uncertainty as to whether 
Epigaea repens is really dioecious, that is, whether in the form 
having perfect stamens the pistil is incapable of producing seed; 
and as to whether there is any real evidence of a heterostylous 
condition. The writer has accordingly investigated these two 
points. In connection with this work, flowers from several 
localities in New England and New York have been examined, 
and a number of plants taken up and cultivated for experimental 
purposes. The writer wishes to acknowledge his indebtedness 
to friends who have sent him specimens and to Mr. F. V. Coville 
for generously sending information as to his methods of cultivating 
the plant. 
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EVIDENCE OF HETEROSTYLY 

The claims as to heterostyly in Epigaea are based entirely 
upon the variation in the length of the pistils As Darwin 
(p. 3) emphasized, however, in his original discussion of heter- 
ostylous plants, anatomical characters alone do not furnish con- 
clusive evidence of heterostyly. The essential differences between 
the forms of a heterostylous species are physiological differences 
in the pistils and pollen. Unless it be proven that one form is 
wholly fertile only when pollinated with pollen from another 
form, we do not have conclusive evidence that the species is 
heterostyled. 

In Epigaea, moreover, the anatomical evidence is anything 
but conclusive. Gray (loc. cit. 75), to be sure, divides the large 
stigma kind into two groups distinguished by different lengths of 
style, but there are all gradations from the longest style to the 
shortest (Wilson, loc. cit. 59). The small stigma form shows even 
less evidence of heterostyly, for both styles and stamens show all 
gradations in length and the stamens vary within much narrower 
limits than do the pistils (Gray, loc. cit. 75). And in place of the 
correlation of pistils of a given length with stamens of a different 
length characteristic of heterostylous flowers, we find in Epigaea 
any length of stamen associated with any length of pistil (Wilson, 
loc. cit. 59, and Miss Langdon, loc. cit. 11); and flowers with 
stigmas at the anther level are common (Halsted, loc. cit. 249). 
Moreover, as Halsted points out, the pollen grains from the 
stamens of different lengths show no difference in size; and this, 
while by no means conclusive, lessens the probability that the 
species is truly heterostylous. All these observations have been 
confirmed by the writer. 

Experiments, however, show still more conclusively that 
Epigaea cannot be considered a heterostylous plant. The writer 
transplanted several wild plants with large stigma, each of which 
bore a dozen or more buds, and cultivated them out of doors. 
The plants apparently suffered no injury and all blossomed readily. 
While the pistils showed a wide variation in length they may be 
roughly classified as long-styled, mid-styled, and short-styled 
forms. Flowers of each of these forms were pollinated with pollen 
from long and mid-length stamens. No flower with stamens 
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corresponding in length to the shortest pistils has been found by 
the writer. 

The pollen germinated readily, and sections made twenty-four 
hours after pollination showed the stigmas crowded with pollen 
tubes. The tubes, however, developed rather slowly, and it was 
only at the end of five days, 120 hours, that pollen tubes were 
found extending to the ovules, and in a few cases the polar nuclei 
appeared about to fuse with the male nucleus. It is noteworthy 
that the pollen from both lengths of stamens germinated with 
equal readiness on all lengths of pistil. Such would not be the 
case, of course, in a truly heterostylous plant. 


DIOECISM 

The evidence as to dioecism is much more satisfactory. Un- 
questionably the large stigma form is uniformly pistiliate, for 
usually only mere rudiments of filaments appear and often none 
at all. Gray (loc. cit. 74), however, found in some anthers in a 
flower of this form a few ‘‘ perhaps well formed pollen grains,”’ 
but the anthers never opened. In the one thousand plants 
examined by him, Wilson (loc. cit. 59) found only one large stigma 
plant that showed even aborted anthers. The writer examined 
over two hundred plants of the large stigma form, and only three 
bore flowers with any rudiments of anthers. Microtome sections 
of these flowers were prepared, and while the four locules could in 
some cases be distinguished they contained merely masses of 
broken down cells. 

The form with well developed stamens, on the other hand, has 
never been observed to set fruit; and as Gray (loc. cit. 76) points 
out, it is easy to ascertain in any case which kind of flower has 
matured fruit, because the style and stigma persist until the fruit 
is fully mature. Indeed, in the flowers in which the ovary has 
not developed, the style and stigma often persist for over a year, 
somewhat shrunken, to be sure, but still sufficiently well preserved 
to make it certain to which form the flower belongs. This unusual 
persistence of the style and stigma seems to be due to the fact 
that the carpellary bundles contain strongly lignified tracheids. 

The pistil of this form, however, is, as Gray (loc. cit. 75) 


observed, apparently normal except for its smaller and rather 
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dry stigma. The writer experimented with the artificial polli- 
nation of this small stigma form both with plants cultivated in 
pots and with flowers kept in water. The pollen adheres to these 
stigmas to a considerable extent, though this is probably due to 
the fact that the wall of the pollen grain is somewhat mucilaginous, 
for the pollen adheres also to the style below the stigma and even 
to smooth objects, such as a glass rod. In no case, however, was 
a pollen grain observed to develop a tube when placed on a stigma 
of this kind. The pollen was retained without degeneration for 
some time, frequently for over a week, but it never established any 
organic connection with the pistil and could easily be brushed off. 
As these cultivated plants appeared perfectly healthy and after- 
ward developed apparently normal new shoots, the failure of the 
pollen to germinate cannot be attributed to any unusual weakened 
condition of the pistils. Moreover, the same condition was found 
to occur in long-styled plants of the small stigma form growing 
under natural conditions. Although the stigma in these plants 
projected well above the stamens it was covered with pollen, 
probably as the result of the visits of insects. Not a single gra‘n, 
however, had emitted a tube. 

This evident sterility of the pistils in the staminate form seemed 
still more remarkable when microtome sections of the ovules were 
examined. At the time of fertilization the embryo sac of the large 
stigma form shows uniformly typical egg and synergids, well 
defined antipodal cells, and the two polar nuclei lying close to- 
gether near the middle of the sac. In all probability it remains in 
this condition over winter (Coulter and Chamberlain,’ p. 53). 
The ovules of the sterile small stigma form present an identical 
appearance both in size and in the condition of the embryo sac. 
It is of course possible that the nuclei of this functionless embryo 
sac have not undergone a reduction division. There appears to be 
no evidence, however, of a tendency toward apogamy, and these 
unfertilized ovules gradually degenerate. 

We have then, in the small stigma form of Epigaea, flowers 
that are apparently perfect but functionally male. The mor- 
phological differences between the functional and non-functional 
pistils in this species are, as pointed out above, very slight and are 
confined to the stigmas. Their physiological differences are so 
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great, however, that pollen which germinates readily on the 
stigmas of one form is absolutely inert on those of the other, 
and Epigaea repens is functionally a dioecious plant. 

A few other cases of plants that are apparently polygamo- 
dioecious but actually dioecious have been observed. Darwin 
(loc. cit. 288) noted that the ‘ hermaphrodite ”’ flowers of Euony- 
mus europaeus are practically male, so this species is really dioe- 
cious. Mottier'’’ (p. 377) and von Kirchner® (p. 116) have pointed 
out that the apparently polygamodioecious maples are functionally 
dioecious, because the anthers of the “ perfect ” flowers, although 
they contain some apparently normal pollen grains, never open. 

Celastrus scandens is an apparently polygamodioecious plant, 
having pistillate and “ perfect” flowers. Like the related Euon- 
ymus europaeus, however, it is dioecious in function, for the 
pistils of the ‘‘ perfect ’’ flowers are smaller than those of the 
pistillate and appear upon investigation to be non-functional. 
Celastrus is abundant in the vicinity of New Haven, Connecticut, 
and during the spring of 1911 the writer examined a large number 
of plants in this region. Particular care was taken to observe 
the plants bearing “ perfect ’’ flowers. Not only was there no 
indication of any development of the ovary but the flowers 
shriveled and dropped from the plant almost as soon as the pollen 
was shed. Microtome sections showed that the ovules in the 
pistillate flowers are more than ten times as large as those of 
the perfect ’’ flowers. Many of these non-functioning ovules 
contain, however, an apparently typical embryo sac. 

The condition found in the maples is exactly the reverse of 
that found in Epigaea and Celastrus. In the latter species there 
are two kinds of flowers, one evidently pistillate, the other de- 
veloping both ovules and pollen grains. In some species of 
maples, on the other hand, one kind of flower is evidently stam- 
inate and the other apparently perfect. In Epigaea and Celastrus, 
however, the ovules of the “ perfect ’’ flowers are never fertilized, 
and in the maples the anthers of the “ perfect’ flowers do not 
open. Notwithstanding their morphological differences, then, 
both types are functionally dioecious. 

As Wilson (loc. cit. 59) states, there is in Epigaea repens an 
apparently constant difference in size between the large-stigma 
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and small-stigma flowers. If flowers of the two forms growing 
in the same locality are compared, the pistillate flowers seem to 
be uniformly smaller than the apparently perfect flowers. Darwin 
(loc. cit. 307) considers that this is generally the case in gyno- 
dioecious plants, and names a dozen such species in which the 
pistillate flowers are smaller than the staminate flowers. He 
notes also the fact that no such difference in the size of the corolla 
has been found in the two forms of androdioecious species. 

The writer has been unable to demonstrate, however, any 
correlation of color of the corolla with the two forms of stigma. 
Wilson (loc. cit. 59) states that the corollas of the large stigma 
flowers are pink, while those of the small stigma flowers are white. 
This is apparently true in some localities; but in one lot of flowers 
sent from a locality in Maine nearly all the flowers of both forms 
were pink. Moreover, a small lot of flowers from New Hampshire 
showed the large stigma flowers small and white, while the small 
stigma flowers were larger and very deep pink. 


MORPHOLOGY OF THE SEED 
In the sections made for the purpose of determining the rate 
of growth of the pollen tubes several points were noted which 
seemed worthy of record, and the development of the seed has 


Fic. 1. Longitudinal section through ovule of small stigma form of Epigaea 
repens showing “‘tapetum”’ surrounding the lower portion of the embryo sac, elon- 


gated egg and synergid, saclike antipodal cells and polar nuclei. This ovule though 
non-functional is identical in appearance with the functional ones. 400. 
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accordingly been traced. The mature embryo sac (FIG. 1) pre- 
sents no unusual features except that it is somewhat curved and 
is prolonged, toward its micropylar end, into a narrow funnel- 
shaped region which contains the greater part of the egg and 
synergids. The nucellus either does not persist or else it coalesces 
so completely with the integument that they appear continuous. 

The single massive integument, which makes up the bulk of 
the ovule, is differentiated into three rather definite regions: 
the epidermis, a middle storage region, and an inner tapetal region 
surrounding the embryo sac. The cells of the epidermis are large, 
regular, and rather thick-walled. The storage region shows little 
differentiation except that the cells in the funicular region are 
considerably elongated. The ‘“ tapetum”’ is composed of a 
single layer of cells except at the antipodal end, where it is usually 
two or more cells in thickness. Its cells have the large nuclei 
and dense granular cytoplasm characteristic of nutritive cells. 
It is noteworthy that the tapetum does not surround the narrow 
micropylar portion of the embryo sac, a fact which suggests that 
the micropylar portion may be a secondary development due to 
an encroachment of the growing egg and synergids upon the tissues 
of the integument. 

As noted above, at the time of maturity of the embryo sac 
the polar nuclei lie close together in the middle of the sac. They 
remain entirely distinct, however, until fertilization occurs and 
the primary endosperm nucleus is formed by the simultaneous 
fusion of the polar nuclei with the male nucleus. The division 
of the primary endosperm nucleus is accompanied by the for- 
mation of a transverse wall dividing the embryo sac into two ap- 
proximately equal chambers (FIG. 2). Each of these chambers 
is further divided by a cross wall resulting in a ‘‘ four-chambered ” 
embryo sac (FIG. 3). No division of the fertilized egg has occurred 
at this stage. 


in the further development of the endosperm, cell divisions 
occur rapidly in all four of these ‘‘ chambers.’’ The cell divisions 
take place in various planes, and by the time the proembryo 
contains five or six cells it is impossible to distinguish the original 
cross walls which separated the four chambers of the embryo sac. 
There is thus no period of free nuclear division in the development 
of the endosperm in Epigaea. 
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Instances in which the first division of the primary endosperm 
nucleus is followed by the formation of a transverse wall across 
the embryo sac, are fairly common especially among the Sym- 
petalae (Coulter and Chamberlain, loc. cit. 176); and the for- 
mation of a two-chambered embryo sac has been reported in the 
three subfamilies most closely related to the Ericoideae, that is, 


Fics. 2 and 3. ‘‘Chambered"’ embryo sac of Epigaea repens. X600. 
Fic. 2. Two-celled stage. 
Fic. 3. Four-celled stage. The fertilized egg is partly covered by the remains 
of the pollen tube, and the antipodal cells have largely degenerated. 


in the Pyroloideae, Monotropoideae, and Vaccinioideae (Hof- 
meister,’ p. 141). The later development of the endosperm 
differs somewhat in the different groups. In the Vaccinioideae 
the endosperm is reported to develop only in the antipodal chamber 
while in the Pyroloideae and Monotropoideae endosperm is formed 
in both chambers. The only case in which, as in Epigaea, the 
embryo sac becomes divided into four superposed chambers all 
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of which take part in the development of the endosperm, is that 
of Datura laevis reported by Guignard?® (p. 166). 

A “ four-chambered "’ embryo sac, formed, however, somewhat 
differently from those of Datura and Epigaea, is found in Phy- 
sostegia virginiana. In this species Sharp” (p. 220) has recently 
observed that the division of the primary endosperm nucleus is 
accompanied by the formation of a longitudinal wall running 
through the middle of the embryo sac. The nuclei of the two 
resulting parts of the sac then divide and transverse walls are 


Fic. 4. Longitudinal section of developing ovule of Epigaea repens, showing 
haustoria which function for the nourishment of the endosperm. X190. 


formed. Further transverse divisions then give rise to a large- 
celled thin-walled tissue which fills the ‘‘ endosperm lobe.” 

By the time the embryo of Epigaea reaches the quadrant 
stage the endosperm has a very considerable bulk and shows in 
longitudinal section fifty or more cells. At about this stage a 
knobshaped projection appears at either end of the endosperm. 
These outgrowths extend into the tissues of the integument and ap- 
parently function as haustoria to nourish the developing endosperm. 

At first both haustoria consist of but a single large cell; and 
this is usually the condition of the antipodal haustorium at 
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maturity. In the formation of this cell a portion of one of the 
peripheral cells of the endosperm grows out into the tissues of 
the integument, increases greatly in size, and is later cut off by 
a cross wall. By the continual growth and division of the cell 
thus cut off, the micropylar haustorium develops rapidly until 
finally it consists of a group of eight or ten cells having dense 
granular contents and large nuclei. Frequently some of the cells 
of this haustorium contain two nuclei. The condition shown in 
FIG. 4 represents about the maximum development of the haus- 
toria, and in the nearly mature seed they appear crushed and 
distorted among the tissues of the integument. 

Haustoria of various kinds that function for the nourishment 
of the endosperm have been reported in numerous instances. Their 
occurrence and origin, together with the whole subject of the 
nourishment of the developing embryo sac, have been discussed 
by Coulter and Chamberlain (loc. cit. 104-113). They mention 
haustoria of various forms, developed from the micropylar and 
chalazal ends and even from the sides of the sac. Sometimes 
the haustoria develop from protrusions of the sac itself; but in 
other forms the synergids, the antipodal cells, the suspensor, and 
one of the row of megaspores have been reported to take part 
in the formation of haustoria. The structures found in Epigaea 
are noteworthy as rather simple haustoria which originate directly 
from the endosperm at a comparatively late stage in its develop- 
ment. 


BOTANICAL LABORATORY, 
YALE UNIVERSITY. 
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On the identity of Cyathea multiflora, type of the genus 
Hemitelia R. Br.* 


WILLIAM R. MAxXon 


(WITH PLATE 35) 


The genus Hemitelia was established by Robert Brown in 
1810 for a group of tree ferns, of which the following previously 
described species were known to him and were stated as represen- 
tatives of his new genus: (1) Cyathea multiflora Sm., (2) C. hor- 
rida Sm., and (3) C. capensis Sm. Fortunately these are now 
regarded, as they have been generally in the past, as congeneric. 
If, then, the genus Hemitelia is to be recognized as valid, there can 
be no objection to a selection of the first-named species, Cyathea 
multiflora, as its type. This course has been followed in recent 
years by both L. M. Underwoodt and C. Christensen,t and 
has been tacitly accepted, although quite a different typification 
of the genus was long ago proposed by G. Gardner.§ 

Concerning the identity of Cyathea multiflora, however, 
there has been little but confusion, almost from the time of its 
publication. Following a brief description (quoted from Will- 
denow) Hooker commented upon this species in the Species 
Filicum|) as follows: 

‘Hab. Jamaica; ex Herb. Banks. (Smith).—With this I am 
unacquainted, and Mr. Brown is the authority for its being 
referred to Hemitelia. Sir Jas. Smith, with whom the species 
originated, has merely said of it (under Cyathea) ‘ Caudice 
——, fronde bipinnata pinnatifida, laciniis obtusis serratis, 
rachi alata, floribus sparsis, calyce lacero.’ Willdenow, who 
seems to have been acquainted with the species, and whose 
character I have given above, further remarks upon it, ‘ Rachis 
margined on each side with a narrow decurrent line. Partial 
pinne 2 feet long. Pinnules 4 inches long, an inch broad at 


* Published by permission of the Secretary of the Smithsonian Institution. 
+ Mem. Torrey Club 6: 268. 1899. 
t Index Fil. 1906. 
§ Londgn Journ. Bot. 1: 438-442. 1842. 
Sp. Fil. 5: 32. 1846. 
545 
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the base, lanceolate, acuminate, pinnatifid. Segments 5 lines 

long, oblong, rather acute, obtusely serrated.’ Unfortunately 

neither Smith nor Willdenow alludes to the venation, nor, 
except the brief notice of the former, to the involucres. Mr. 

Smith, who, as well as Mr. Gardner, has examined the original 

specimens, says that, as far as can be judged from the imper- 

fect specimens, it differs from the preceding ( H.? Parkeri) only 
in wanting the coarse hairs on the rachis. Mr. Gardner con- 
siders it allied to Alsophila capensis.” 

It may here be noted that Willdenow in all probability had 
not seen the original specimens of the species. His description,* 
which very greatly modifies and extends Smith’s original diagnosis, 
is thus one of the earliest misapplications of the species-name and 
is apparently the principal false basis from which so great an 
amount of misunderstanding has since arisen. 

Smith’s comment upon the source of his specimens, ‘‘ Habitat 
in Jamaica; ex herb. Banks,”’ led Dr. Underwood to look up the 
actual type of the species in the collection of Sir J. E. Smith 
at the rooms of the Linnean Society of London, a few years ago. 
He examined also the original specimens in the Banksian Herba- 
rium (now preserved in the British Museum, Natural History), 
from which the three pinne of Sir J. E. Smith’s herbarium had been 
derived. His conclusion was that the specimens of the two col- 
lections, which are identical, represent a species otherwise un- 
known. Concerning the original source of the material he has 
written (in MS.), “ Jamaica, R. Shakespeare. Known only from 
plants collected in Jamaica in the last of the 18th century.” 

More recently the writer has received through the kindness 
of A. B. Rendle, F.L.S., Keeper of the Herbarium of the British 
Museum, a photograph of Banks’s original specimens in the 
British Museum, here shown in PLATE 35, and with this two 
pinnules of the plant itself. A transcript of the data attached to 
the specimen, as shown by the photograph, is as follows: 

‘“ Shakespeare, Robert, (fl. 1780-82). Collected in 

Jamaica (Hb. Banks).—10. 7. 1903. Prof. L. M. 

Underwood called to see this type (?); hence the 

difficulties ?Can this specimen be the type of 

Hemitelia multiflora R. Br. Fl. Nov. Holl. p. 158. 


* Sp. Pl. §: 496. 1810. 
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= Cyathea multiflora Sir J. E. Smith in Act. Taur. 5. p. 416. 

= Amphicosmia multiflora G. Gardner in London 
Journ. of Bot. 7. 1842, p. 441. Cf. this last 
reference, pp. 438-442. Our plant agrees 
with Gardner's description, p. 439.— 

But Sir J. E. Smith says ‘ Jamaica, ex herb. Banks’ 

(fide Hook. Sp. Fil. z. 32), while our specimen 

bears ‘America merid. R. Shakespeare.’ And 

no other specimen appears to have come from 

Jamaica. Shakespeare did collect in Jamaica 

about 1780. If this is the type, the locality 

Jamaica ’ may be at fault.” 

From a careful comparison of the two pinnules sent, and 
of the photograph, with the large series of specimens in the U.S. 
National Herbarium, the following statements may safely be 
made: 

1. The original specimens in the Banks Collection, British 
Museum, from which the three type pinne of Cyathea multi- 
flora J. E. Smith were taken, are from a rather small frond of a 
species described later upon Central American material as Hemi- 
telia nigricans Presl. 

2. Smith’s statement of the type locality of C. multiflora as 
‘Jamaica’ is without much doubt erroneous, since: (a) The 
original Banks specimens are marked as from ‘‘ America merid.”’; 
(b) in all the botanical exploration carried on subsequently in 
Jamaica the species has not been there collected; (c) Hemitelia 
nigricans is a widespread though not very common species of 
the Atlantic coast of the mainland, extending from Guatemala, 
through Nicaragua to Costa Rica and Panama (and in all prob- 
ability farther, along the northern coast of South America), 
and may reasonably be supposed to include specimens gathered 
by chance at almost any point along the Atlantic coast mentioned. 
Even if there were no confusion as to the locality for the original 
specimens of C. multiflora, their identity with H. nigricans can 
not be questioned, as the following notes are intended to make 
clear. 

Hemitelia nigricans was described in 1849* by Presl from speci- 
mens said to have been collected by Friedrichsthal ‘‘ upon the 
banks of the river San Juan, in Guatemala.’ Fournier, however, 


* Presl, Epim. Bot. 31. 1849. 
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has stated* that the locality is in Nicaragua. There is at hand 
a pinnule from Presl’s type at Prag, and also a pinnule of Levy’s 
468 from Nicaragua, mentioned by Fournier. A close comparison 
of these with the pinnules of C. multiflora from the Banks her- 
barium shows all three collections to be of the same species and, 
curiously enough, to give no indication of the variation in size 
and venation which exists in the more ample material of later 
collections. In all three the veins are almost without exception 
simple, and the pinnules only from 3 to 4. cm. long. Recent speci- 
mens show pinnules up to 7 cm. long and many of the veins to be 
once forked at or beyond the middle. From minute characters, 
nevertheless, it is apparent that all are referable to a single species, 
which naturally must bear the name Hemitelia multiflora. The 
species has since been described from Costa Rican specimens 
as Alsophila decussata Christ. It is doubtful also if Hemitelia 
Harti Baker,t from Panama, can be maintained as a distinct 
species. emitelia obscura Mett.f{ is a related species described 
from Colombia, very similar in form, but differing conspicuously 
in having the lower surface of the costae strongly hispid. 

From the whole series at hand, but especially from specimens 
collected recently by the writer in Panama, the following de- 
scription has been drawn: 


HEMITELIA MULTIFLORA (J. E. Smith) R. Br.; Spreng. Syst. Veg. 
4: 126. 1827 


Cyathea multiflora J. E. Smith, Mem. Acad. Tur. 5: 416. 1793. 
Amphicosmia multiflora Gardner, London Journ. Bot. 1: 441. 
1842. 
Hemitelia nigricans Presl, Epim. Bot. 31. 1849. 
Alsophila decussata Christ in Pittier, Prim. Fl. Costar. 3:41. 1901. 
Caudex erect, I to 5 meters high, very slender (about 3.5 cm. 
in diameter), usually sheathed by the closely ascending or semiad- 
nate fibrous bases of old fronds, or these slowly deciduous, the 
scars spaced, oblong-elliptic, 4 to 5 cm. long, less than 1.5 cm. 
| * Bull. Soc. Bot. France 19: 261. 1872. 
t+ Journ. Bot. 24: 243. 1886. 


t Hemitelia obscura Mett. Ann. Sci. Nat. V. 2: 264. 1864. Subsequently figured 
by Karsten, Fl. Colomb. 2: pl. 107. f. 2. 1869. 
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broad; fronds spreading, 1.3 to 2.1 meters long; stipe up to 45 cm. 
long, curved, light brown, sulcate ventrally, noticeably brownish- 
pubescent, freely armed with straight or slightly curved spreading 
spines 3 to 5 mm. long, and clothed toward the base with deciduous 
ovate-lanceolate attenuate glossy bright-brown scales 1.5 to 
2 cm. long with narrowly erose paler margins, similar scales 
rather densely clothing the crown and upper part of the caudex; 
lamina I to 1.7 meters long, 60 to 100 cm. broad at the middle, 
ovate, deeply tripinnatifid, abruptly acuminate, the primary 
rachis scantily aculeate near the base, upward sparsely muricate 
or smooth, stramineous-brownish, antrorsely brownish-strigose 
upon the upper side, below closely beset with stiffish mainly re- 
trorse subpersistent yellowish hairs; pinne articulate, 14 to 17 
pairs, approximate, the basal ones horizontal or usually 
deflexed, opposite and relatively short (25 to 32 cm. long, 
8 to 11 cm. broad), elliptic-oblong, petiolate (1.5 to 3 cm.); middle 
pinnae larger, alternate, widely spreading, exactly linear-oblong, 
not narrowed at the base, 30 to 50 cm. long, 7 to 14 cm. broad, 
sessile or subsessile, abruptly acuminate-caudate, the secondary 
rachis like the primary, in the outer part delicately foliaceo- 
marginate; pinnules 20 to 24 pairs, articulate, deciduous, mostly 
spreading at right angles, slightly separated or half their width 
apart, all but the lowermost strictly sessile, linear-oblong, 3 to 7 
cm. long, 9 to 18 mm. broad, acutish or rarely acuminate, regu- 
larly pinnatifid two thirds to four fifths the distance toward the 
slender elevated costa; costae yellowish-strigose above, below 
bearing a few minute deciduous yellowish brown subbullate at- 
tenuate scales, glabrous or minutely setulose; segments 9 to 12 
pairs, slightly oblique, straight or slightly falcate, oblong, close, 
the margins plane or lightly revolute, crenate-dentate, strongly 
so at the very obtuse or sometimes muticous apex, the sides nearly 
parallel; costules bearing 2 to 4 stiff spinelike hairs above, below 
glabrous or obscurely and minutely setulose; veins wide-spreading, 
4 to 8 pairs, simple or once forked at or beyond the middle, dark, 
more or less concealed, extending to the margin; sori I to 4 pairs, 
mostly medial, the lower ones supramedial, borne at or just below 
the fork; indusium proximal, brown, membranous, cucullate- 
dimidiate, finally somewhat reflexed and cleft into 2 or 3 shallow 
lobes, often nearly disappearing with age; receptacle globose, 
the numerous flaccid paraphyses equaling the sporangia; leaf 
tissue papyraceo-herbaceous, translucent, very dark green above, 
much paler below, glabrous. 


Type Locacity: America meridionalis,’’ R. Shakespeare. 
DISTRIBUTION: Guatemala, Nicaragua, Costa Rica, and 
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Panama, ascending to 1,100 meters altitude; also reported from 
Peru. 

Besides the fragment of the Shakespeare type above men- 
tioned the following specimens are in the U. S. National Her- 
barium: 

NICARAGUA: Banks of the Rio San Juan, Friedrichsthal. 
Chontales, in forest, Levy 465. 

GUATEMALA: Forest near Livingston, at sea-level, June, 1906, 
H. von Tiirckheim 11. 1221. Same locality, February 18, 1905, 
C. C. Deam 483 (determined as Cyathea arborea). Same locality, 
January 18, 1905, Kellerman 5080. 

Costa Rica: Forét a Général, altitude 600 meters, Pittier 
3344. Fougeraies du Général, vallée du Diquis, altitude 700 
meters, Pittier 12027 (type collection of Alsophila decussata 
Christ). Cienegas de Cafias Gordas, Pittier 10978. Cafias 
Gordas, altitude 1,100 meters, Pittier 10980. 

PANAMA: Laguna de Chiriqui and its neighborhood, J. Hart 
12, 29. Humid forest near Porto Bello, province of Colon, at 
sea-level, April 7, 1911, Maxon 5776. 

Finally, it may be pointed out that the small size of the original 
specimens of H. multiflora, and perhaps also of Presl’s type of 
H. nigricans, is further due to their having come from the upper 
part of a small frond. The type fragments of both are exactly 
matched by pinnules from the apical pinnae of the writer’s speci- 
mens from Panama (the only apical portions at hand), in which 
also two other perfectly diagnostic features are evident, namely, 
the conspicuously winged secondary rachises, and the peculiar 
long-acuminate apices of the pinnae. Both may be readily ob- 
served in the illustration herewith published. 


WASHINGTON, D.C. 


Explanation of plate 35 


From a photograph of the original specimens in the Banksian Herbarium, 
British Museum (Natural History), from which the type of Cyathea multiflora was 
derived. Collected in ‘‘ America meridionalis’’ by R. Shakespeare. About one third 
natural size. 
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Andrews, A. L. Notes on North American Sphagnum—l. Bryologist 
14: 72-75. Jl 1911. 

Appleman, C.O. Physiological behavior of enzymes and carbohydrate 
transformations in after-ripening of the potato tuber. Bot. Gaz. 52: 
306-315. 17 O 1911. 

Arechavaleta, J. Flora uruguaya 4: 129-224. f. I-14. 1911. An. 
Mus. Nac. Montevideo vol. 7. 

Includes Ipomoea biglandulosa, I. pinifolioides, I. tacuaremboense spp. nov. 

Atwood, A. C. Description of the comprehensive catalogue of botan- 
ical literature in the libraries of Washington. U. S. Dept. Agr. 
Plant Ind. Circ. 87:1-7. 9S 1911. 

Bartlett, H. H. Systematic studies on Oe0cnothera—I. O0cnothera 
Tracyi sp. nov. Rhodora 13: 209-211. pl. 93. 9 O 1911. 

Bancroft, K. A note on the canker of Hevea brasiliensis. Agric. 
Bull. Straits and Fed. Malay States 10: 203-208. Jl 1911. 

Blanchard, W.H. Lycopodium complanatum near Hartland, Vermont. 
Rhodora 13: 211, 212. 9 O 1911. 

Blanchard, W. H. Rubus of eastern North America. Bull. Torrey 
Club 38: 425-439. 6O 1911. 

Berry, E. W. Contributions to the Mesozoic flora of the Atlantic 
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coastal plain—VII. Bull. Torrey Club 38: 399-424. pl. 78, ro. 
6 O 1911. 

Includes descriptions of 10 new species and 2 new genera. 

Bédeker, F. Mamillaria Ottonis Pfeiff., Mam. Golziana Ferd. Haage 
jun. und Mam. Bussleri Mundt. Monats. Kakteenk. 21: 140-142. 
I5 

Brand, C. J. Grimm alfalfa and its utilization in the Northwest. 
U.S. Dept. Agr. Plant Ind. Bull. 209: 1-66. pl. 1, 2. 27 My 1911. 

Bresadola, G. Fungi borneenses. Ann. Myc. 9: 549-553. 1 O 1911. 
Appendix contains 8 fungi from Trinidad. 

Brown, W.H. The development of the ascocarp of Lachnea scutellata. 
Bot. Gaz. 52: 275-305. pl. o+f. 1-51. 17 O 1911. 

Cardiff, J.D. An aberrant walnut. Trans. Kansas Acad. Sci. 23, 24: 
138. Ja 


Cardot, J. Coup d’oeil sur la flore bryologique du Mexique. Rev. 
Bryol. 38: 79-84; 97-108. 1911. 

Cary, M. A biological survey of Colorado. N. Am. Fauna 33: 1-256. 
pl. 1-12+f. 1-39. 17 Au 1911. 

Contains lists of plants found in the various life zones. 

Christensen, C. Revision of the American species of Dryopteris of 
the group of D. opposita. Danske Vid. Selsk. Skr. VII. Nat. 4: 
249-336. 1907. 

Clute, W. N. Thedistribution of Aspleniumalternans. Fern Bull. 19: 
38-42. [O] 1911. 

Clute, W. N. Jlemigramma latifolia. Fern Bull. 19: 46-48. [O] 
1911. [Illust.] 

[Clute, W. N.| Pteridographia. Fern Bull. 19: 53-56. [O] 1911. 


Includes notes on (a) forked liquorice fern, (6) sex in the ostrich fern, (c) cambium 
in ferns, (d) fragrant bracken, and (e) abnormal lycopodiums. 


[Clute, W. N.] . Rare forms of ferns— XVIII. Fern Bull. 19: 50-52. 
[O] 1911. [Tllust.] 

Collins, G. N. Increased yields of corn from hybrid seed. Yearbook 
U.S. Dept. Agr. 1910: 319-328. 1911. 

Cook, O. F. Hindi cotton in Egypt. U.S. Dept. Agr. Plant. Ind. 
Bull. 210: 1-58. pl. 1-6. 11 My 1911. 

Cook, O. F., & Meade, R. M. Arrangement of parts in the cotton 


plant. U.S. Dept. Agr. Plant Ind. Bull. 222: 1-26. f. 1-9. 30 
1911. 
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Corbett, L. C. The school garden. U.S. Dept. Agr. Farm. Bull. 
218: 1-40. f. I-33. 1905. 

Spanish translation in Republica de Colombia Revista del Ministerio 5: 13-44 

Dallimore, W. Notes on trees suitable for experimental forestry—II. 
American broad-leaved trees. Kew Bull. Mis. Inf. 1911: 303-310. 
O 1911. 

Damianovich, H. La doctrina de la generacién espontanea: su evo- 
lucién y estado actual. Anal. Soc. Ci. Argent. 71: 153-192. f. I-10. 
Ap I911; 71: 193-230. f. r1-22. My 1911. 

Davis, J. J. Fourth supplementary list of parasitic fungi of Wisconsin. 
Trans. Wisconsin Acad. 16: 739-772. [1910.] 

Davy, J. B. Observations on the inheritance of characters in Zea 
Mays Linn. Science II. 34: 576. 27 O 1911. 

Diels, L. AMenispermaceae. Pflanzenreich 4": 1-345. f. I-93. 6 D 
1910. 

Dominguez, J. A. Datos para la materia médica Argentina 2: i-ix 
+1-141. Buenos Aires, 1910. 

Consiitutes no. 25 of Trab. Inst. Farm Fac. Cien. Med. Buenos Aires. 

Dox, A. W., & Golden, R. Phytase in lower fungi. Jour. Biol. Chem. 
10: 183-186. O 1911. 

Eichlam, F. Mitteilungen aus Zentral-Amerika—IX. Monats. Kak- 
teenk. 21: 113-116. 15 Au 1911;—X. Monats. Kakteenk. 21: 
129-131. 15S 1911. 

Evans, A. W. Notes on North American Hepaticae—II. Bryolo- 
gist 14: 84-88. S 1911. 

Fairchild, D. Seeds and plants imported during the period from 
January 1 to March 31, 1910. U.S. Dept. Agr. Plant Ind. Bull. 
207: 1-100. 4 My 1911. 

Fairchild, D. Seeds and plants imported during the period from April 
1 to June 30, 1910. U.S. Dept. Agr. Plant Ind. Bull. 208: 1-88. 
29 Ap 1911. 

Fawcett, H. S., & Burger, O. F. A variety of Cladosporium herbarum 
on Citrus aurantium in Florida. Phytopathology 1: 164-166. O 

Fedde, F. Papaveraceae- Hypecoideae et Papaveraceae- Papaveroideae. 
Pflanzenreich 4™: 1-430. f. 1-43. 21 D 1909. 


Fernald, M. L. Harshberger’s phytogeographic survey of North 
America. Rhodora 13: 213-224. 9 O 1911. 
Contains much original matter on the distribution of plants. 
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Ferriss, J. H. The finding of Asplenium alternans. Fern Bull. 19: 
36-38. [O] 1911. 

Fink, B. The nature and classification of lichens—I. Views and 
arguments of botanists concerning classification. Mycologia 3: 
231-269. S 1911. 


Fletcher, E. F. Dracocephalum thymiflorum a casual plant at Westford, 
Massachusetts. Rhodora 13: 212. 9 O 1911. 


Foxworthy, F. W. Bedaru and Billian: two important Borneo timber 
trees. Philip. Jour. Sci. 6: (Bot.) 179, 180. Jl 1911. 

Urandra corniculata and Eusideroxylon Zwageri. 

Foxworthy, F. W. Philippine Dipterocarpaceae. Philip. Jour. Sci. 6: 
(Bot.) 231-287. pl. 34-44. S 1911. 

Four new species described. 

Freeman, E. M., & Johnson, E. C. The rusts of grains in the United 
States. U.S. Dept. Agr. Plant Ind. Bull. 216: 1-87. pl. 1+f. 1, 2. 
15 Au 

Fries, R. E. Entwurf einer Monographie der Gattungen Wissadula 
und Pseudabutilon. Kgl. Sv. Vet.-Ak. Handl. 43*: 1-114. pl. 1-10. 
1908. 

The new species of Wissadula are also published in Repert. Sp. Nov. 9: 486-492. 

15 Au 9: 504-513. 5S 

Fries, R. E. Studien iiber die amerikanische Columniferenflora, 
Kgl. Sv. Vet.-Ak. Handl. 42": 1-67. pl. 1-7. 1908. 

Includes 21 new species. 

Gates, F. C. A bog in central Illinois. Torreya 11: 205-211. f. 1-3. 

18 O 1911. 


Gates,R.R. Mutationin Oenothera. Am. Nat. 45:577-606. O1911. 


Gilbert, E. M. Studies on the Tremellineae of Wisconsin. Trans. 
Wisconsin Acad. 16: 1137-1170. pl. 82-84. O 1910. 

Greenwood, H. E. Some stages in the development of Pellia epiphylla. 
Bryologist 14: 59-70. pl. 7-9. Jl 1911; 14: 77-83. pl. 10-12. S 1911. 

Grout, A. J. Notes on Vermont bryophytes—VI. Bryologist 14: 
52-54. 19 My 

Guillaumin, A. L’étude des germinations appliquée a la classification 
des genres et a la phylogénie des groupes. Rev. Gén. Bot. 22: 449- 
468. pl. 12, 13. 15 D 1910. 


Hall, H. M. Additional southern Californian Compositae. Muhlen- 
bergia 7: 83-84. 30S 1911. 
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Hassler, E. Contribuciones a la flora del Chaco Argentino-Paraguayo. 
Primera parte: Florula pilcomayensis. i-iii+1-154. Buenos Aires, 
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Constitutes no. 21 Trab. Mus. Farm. Fac. Cien Méd. Buenos Aires. 
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crown-gall. U.S. Dept. Agr. Plant Ind. Bull. 131: 21-23. 16 Mr 
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Hedgcock, G. G. Field studies of the crown-gall of the grape. U. S. 
Dept. Agr. Plant Ind. Bull. 183: 1-40. pl. 1-4. 23 JI 1990. 
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1908. 

Henslow, G. The origin and history of our garden vegetables and their 
dietetic values—II. Jour. Roval Hort. Soc. 36: 345-357. f. 120- 
125. N 1910. 

Roots and tubers. 

Heese, E. Echinocactus Giirkeanus Heese, nov. spec. Monats. 
Kakteenk. 21: 132, 133. 15S 1911. [lIllust.] 

Heller, A. A. The North American lupines—IV. Muhlenbergia 7: 
13-15. f. 5. 14 Mr 1911. 

Lupinus apodotropis sp. nov. 

Hemenway, A. F. Studies on the phloem of the dicotyledons—I. 
Phloem of the Juglandaceae. Bot. Gaz. 51: 131-135. pl. 13. 16 F 
I9II. 

Hood, S. C., & True, R. H. Camphor cultivation in the United States. 
Yearbook U. S. Dept. Agr. 1910: 449-460. pl. 46-48. 1911. 


Jepson, W. L., Betts, H. S., & Mell, C. D. California tanbark oak. 
U.S. Forest Serv. Bull. 75: 1-34. pl. 1-10. 20S 1911. 


Johnson, D. S. Studies in the development of the Piperaceae—l. 
The suppression and extension of sporogenous tissue in the flower of 
Piper Betel L. var. monoicum C. DC. Jour. Exp. Zoélogy 9: 715- 
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Johnson, E.C. Timothy rust in the Unites States. U.S. Dept. Agr. 
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Jolivette, H. D. M. Spore formation in Geoglossum glabrum Pers. 
Trans. Wisconsin Acad. 16: 1171-1190. pl. 85-87. 1910. 

Jones, D. H. Scolytus rugulosus as an agent in the spread of bacterial 
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Kellerman, K. F. Nitrogen-gathering plants. Yearbook U. S. Dept. 
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New names and the final members of new combinations are in heavier type 


Acacia, 475, 476, 480 

Acaciaphyllites, 420 

Acarospora sp., 293 

Acer californicum, 336; rubrum, 225, 227- 
229, 231 

Achillea lanulosa, 237, 239 

Aconitum columbianum, 
num, 313 

Acrostichum citrifolium, 173 

Actinella, 16; lanata, 239 

Adiantum pedatum, 54 

Adopogon, 12, 16 

Adoxa moschatalina, 237 

Aecidium alliicola, 375 

Aeodes nitidissima, 511, 512 

Agoseris, 16; acuminata, 17; attenuata, 
17; altissima, 17; agrestis, 17; arach- 
noidea, 18, 21; aurantiaca, 18, 20, 237; 
elongata, 19; glauca, 17, 18, 21; 
gracilens, 20; gracilenta, 19; gracilenta 
Greenei, 19; graminifolia, 19, 20; gran- 
diflora, 20, 21; Greeneana, 19; Greenei, 
18, 19; humilis, 19; laciniata, 18, 21; 
Leontodon. 18; maculata, 17; major, 
19; obtusifolia, 20; parviflora, 20; 
pubescens, 17; pumila, 17; roseata, 17; 
rostrata, 19, 20; scorzoneraefolia, 17; 
tenuifolia, 20; turbinata, 20; villosa, 17, 
18 

Agrimonia Bicknellii, 450; gryposepala, 
449; hirsuta, 449; mollis Bicknellii, 450 

Agropyrum Scribneri, 237 

Alcea americana, 94; indica, 94 

Alectoria bicolor, 291; divergens, 291; 
jubata implexa, 291; ochroleuca, 292; 
sarmentosa, 292 

Algae of Lower California, Mexico, Some 
marine, 489 

Algites, 420; americana, 401 

ALLARD, H. A. Some common species 
ot Crataegus at Thompson‘s Mills, 
Georgia, 25 

Allium, 374; acuminatum, 374; brevisty- 
lum, 373, 374; pikeanum, 237, 241; 
reticulatum, 373; validum, 374 

Alnus rhombifolia, 335, 336, 341, 342 

Alsine baicalensis, 2309; crassifolia, 239, 
240 

Alsinopsis obtusiloba, 237; propinqua, 237 

Alsophila capensis, 546; decussata, 548, | 
550 

Alternaria, 135, 137 

Althaea, 94 

Amarella plebeja, 238, 241 


237; Lycocto- 


Amelanchier alnifolia, 335, 337; canaden- 
sis, 453; nantucketense, 453-455; ob- 
longifolia, 453, 455; oblongifolia micro- 
petala, 454; rotundifolia, 455; sangui- 
nea, 455; spicata, 454, 455 

Amnicola Yatesiana, 331 

Amphicosmia multiflora, 547, 548 

Amygdalaceae, 337 

Amygdalus Persica, 460 

Ananthacorus, 158, 159, 171-173, 
angustifolius, 172, 176, 181, 188 

Anatheca dichotoma, 502, 503, 
furcata, 503 

Anchistea virginica, 55 

ANDREws, F. M. Conjugation of two 
different species of Spirogyra, 299 

Andromeda, 420, 421, 423; grandifolia, 
420; Novae-caesareae, 420; Parlatorii, 
420 

Andropogon virginicus, 225, 231 

Androsace carinata, 237; subumbellata, 
237 

Androvettia, 404 

Anetium, 153, 156-159. 171, 173; citri- 
folium, 157, 173, 188 

Angelica Grayi, 237 

Anodonta cygnea impura, 331 

Antennaria, 382; aprica, 237; media, 237, 
241; microphylla, 237, 239; nardina, 
237; rosea, 237, 239 

Anthoceros levis, 221 

Anticlea elegans, 239 

Antrophyopsis, 175; immersum, 176 

Antrophyum, 158, 159, 164-183, 187- 
190; anetioides, 169; Boryanum, 172; 
discoideum, 169; Dussianum, 169; 
ensiforme, 169; Jenmani, 169; lati- 
folium, 156; lineatum, 171; minimum, 
164; nanum, 175, 179, 188; plantag- 
ineum, 172, 174, 189; reticulatum, 169, 


190, 


513; 


172, 176, 177, 181, 182, 190; semi- 
costatum, 174, 175, 188; stenophyllum, 
189; Werckleanum, 164; Williamsi, 
190 

Aphanolejeunea, 251, 254, 255, 27I- 
273, gemmae of, 279-286; crenata, 
276, 277, 286; exigua, 273-277, gem- 
mae of, 281-285; microscopica, 273, 
275, gemmae of, 281-284; sicaefolia, 


277-279, 286 


| Aquilegia coerulea, 237; saximontana, 
237 

Arabis Drummondii, 237, 239 

Aralia, 415; anisiloba, 417; groen- 
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landica, 
toniana, 
Araliopsis, 


408; spinosa, 

409; Wellingtoniana, 415 
413; breviloba, 417; cre- 
tacea, 413, 417; cretacea dentata, 
416; cretacea  salisburiaefolia, 416 

Araucaria, 405, 420, 421; bladenensis, 
405, 420; Jeffreyi, 420 

Araucarites ovatus, 405 

Arbutus, Dioecism in the trailing, with 
notes on the morphology of the seed, 
531 

Arbutus Menziesii, 335, 339, 342 


516; washing- 


Archilejeunea Sellowiana, 219; viridis- 
sima, 219 
Arctostaphylos, 341; Manzanita, 335, 


339, 340 
Arenaria Fendleri, 237; sajanensis, 237 
Argentina, 351; Anserina, 352-354, 4473 
argentea, 352, 354; Babcockiana, 353- 


355; Egedii, 353-356; litoralis, 352- 
355, 447, 448; occidentalis, 352-354; 
pacifica, 353; subarctica, 352, 353, 
355 

Aristida stricta, 231 

Aronia arbutifolia, 452; atropurpurea, 


452; nigra, 452 
Artemisia Pattersonii, 237; 
237 
Arthonia patellulata alnicola, 287 
Arthoniaceae, 287 
ArTHUR, J. C. New species of Ure- 
dineae—VIII, 369 


scopulorum, 


Arundinaria macrosperma, 227; tecta, 
225, 2206 

Arundo, 422; groenlandica, 420 

Asclepiodora viridis, 232 

Aspergillus niger, 135, 137 

Aspidiophyllum trilobatum, 410 

Asplenium cecilensis, 403, 424; Dick- 
sonianum, 409; ebenoides, 55; mon- 
tanum, 56; pinnatifidum, 77; platy- 
neuron, 57; platyneuron Hortonae, 
58; Ruta-muraria, 57; Trichomanes, 
58 

Assimilation of atmospheric nitrogen 
by fungi, Upon, 135 

Aster, 437; carolinianus, 232 

Astrodapsis Whitneyi, 340 

Athyrium acrostichoides, 58; angusti- 


773 
79 


folium, 
Aureae, 


Filix-femina, 59 


Baccharis, 229; glomeruliflora, 372; hali- 
mifolia, 229; oaxacana, 371; sordes- 
cens, 371; thesioides, 370 

Baeomyces, 287; aeruginosus, 288 

Baptisia perfoliata, 234; villosa, 232 

BARTLETT, H. H. A supplemental de- 
scription of Euphorbia ephedromor- 
pha, 343 

Batodendron arboreum, 516 

BENEDICT, R. C. 


The genera of the 


INDEX 


fern tribe Vittarieae: their external 
morphology, venation, and relation- 
ships, 153 


Benzoin melissaefolium, 232 

Besseya alpina, 239 

Berry, E. W. Contributions to the 
Mesozoic flora of the Atlantic coastal 
plain—VII, 399 

Betulaceae, 336 

Biatora cinnabarina, 288; 
288; sphaeroides, 288 

BICKNELL, E. P. The ferns and flower- 
ing plants of Nantucket, 103, 447 

Biflorae, 80 

Bistorta bistortoides, 237; 239, vivipara, 
237, 239 

Blackberries, 
4206 

BLANCHARD, W. H. 
North America, 425 

Blastenia ferruginea, 290 

Botrychium dissectum, 59; lanceolatum, 
59; neglectum, 59; obliquum, 60, 76; 


franciscana, 


103; half high, 426; high, 


Rubus of eastern 


simplex, 60; tenebrosum, 61; virgin- 
ianum, 61 

Boykinia Jamesii, 237 

Brachiolejeunea bahamensis, 205, 218 


corticalis, 218 

Brachyphyllum macrocarpum, 422 

BRAINERD, E. Further notes on the 
stemless violets of the South, 1; The 
caulescent violets of the southeastern 
United States, 191 

Brassica, 47 

Brevifoliae, 81 

Brunnichia cirrhosa, 233 

Bryum coronatum, 34 

Buellia papillata, 287; scabrosa, 287 

Caesalpinia, 423 

Calamagrostis, 319; purpurascens, 237 

Callicostella pallida, 36 

Callymenia Requienii, 511 

Caltha leptosepala, 237, 239, 240 

Calycites, 420; diospyriformis, 418 

Campanula rotundifolia, 237; uni- 
flora, 237, 239 

Camptosorus rhizophyllus, 61 

Candicantes, 82 

Canna flaccida, 

Cannabinus, 94 

Carduus scopulorum, 237, 239 

Carex 422, 482; alpina, 237; capillaris. 
237; chalciolepis, 237; Clarkii, 420; 
ebenea, 237; festiva, 237; lupulina, 
481; lupulina albomarginata, 482; 
melanocephala, 237; petasata, 237; 
rupestris, 237; scopulorum, 237; Wal- 
teriana, 226 

Carex lupulina, A new variety of, 481 

Carinifex Sanctae-clarae, 331 

Carnegiea, 473,475, 476, 477; gigantea, 474 


232 


a 
| 
é 3 


INDEX 


Castilleja lancifolia, 237; occidentalis, 
237; sulphurea, 237, 239 

Caudalejeunea Lehmanniana, 219 

Caulinites, 402; inquirendus, 401 

Caulescent violets of the southeastern 
United States, The, 191; synopsis of, 
197 

Celastrus, 537; arctica, 407; scandens, 537 

Centroceras clavulatum, 492, 509; crypta- 
canthum, 509; cryptacanthum longiar- 
ticulatum, 509; oxyacanthum, 509 

Celastrophyllum, 421, 423; crenatum, 
420; elegans, 420 

Cephalanthus occidentalis, 335, 339 

Cephalotaxospermum carolinianum, 420 

Ceramium clavulatum, 509 

Cerastium beeringianum, 237; oreophi- 
lum, 237 

Ceratiola ericoides, 225, 234 

Ceratolejeunea cubensis, 213, 215; in- 
tegrifolia, 213, 215, 222; patentissima, 
214 

Cercocarpus, 341; betulaefolius, 335, 337 

Cetraria arctica, 292; cucullata, 292; 
islandica, 292; juniperina pinastri, 292; 
nivalis, 292; Oakesiana, 292; Richard- 
sonii, 292 

Chamaecyparis thyoides, 225, 235 

Chamaenerion angustifolium, 237, 
241 

Chamaerhodos, 367; erecta, 367; erecta 
parviflora, 367; Nuttallii, 367 

Cheilanthes lanosa, 62 

Cheilolejeunea decidua, 212; phyllobola, 
210, 212; versifolia, 208 

Chionophila Jamesii, 237 

Chlorophyceae, 490 

Cholisma ferruginea, 232, 516 

Chondria obtusa paniculata, 508 

Chondrophylla americana, 237, 239 

Cinnamomum, 420, 421, 423; inter- 
medium, 423; Newberryi, 420, 423 

Cissites, 415, 417; Heerii, 415; Harkeri- 
anus, 414, 415; obtusum, 416; salis- 
buriaefolius, 414-417 

Cissus laciniata, 477 

Citrophyllum, 423; aligerum, 420 

Cladium effusum, 231, 235 

Cladonia, 287; belliflora coccocephala, 
288; cariosa, 289; cariosa Dawsoniana, 
289; cariosa majuscula, 289; coccifera, 
288; coccifera pleurota, 288; crispata, 
288; crispata subcrispata, 288; digitata, 
288; furcata scabriuscula, 288; pyxidata 
neglecta, 288; rangiferina, 288; rangi- 
formis, 288; sp., 292; uncinalis, 288 

Cladoniaceae, 288 

Cladophlebis, 403, 409; Browniana, 409; 
socialis, 409 

Cladophora WHutchinsiae, 491; Mac- 
Dougalii, 491, 492, 513; ovoidea, 491, 
492; trichotoma, 492 


239, 
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| Claytonia megarrhiza, 237 
' Clementsia rhodantha, 237 
Clethra alnifolia, 229 
Cliftonia monophylla, 231, 233 
Codium, 494; decorticatum, 494, 4095; 


elongatum, 494, 495; galeatum, 493; 
Lindenbergii, 494; tomentosum, 493 
495; tomentosum proliferum, 494 

Coilodesme-?, 496; californica, 496 

Collema melaenum, 290; melaenum poly- 
carpum, 290 

Collemaceae, 290 

Cololejeunea, 251-261, gemmae of, 279- 
286; Biddlecomiae, 254, 256, gemmae 
of, 280, 281; calcarea, 251, 252, 254, 
256, gemmae of, 280, 281; ceatocarpa, 
265; ciliatilobula, 254; cuneifolia, 253; 
diaphana, 250, gemmae of, 282, 284, 
285; erigens, 263; Goebelii, 265; hetero- 
morpha, 257; Jooriana, 207, 270; 
lanciloba, 253, 268; longistylis, 282; 
Macounii, gemmae of, 281-283; mar- 
ginata, 262; microscopica, 273; minu- 
tissima, 258, 259, gemmae of, 282, 283, 
285; myriocarpa, 256, 258, 259, gemmae 
of, 281-283, 285; ovalifolia, 281; scabri- 
flora, 263 

Colpomenia tuberculata, 
tuberculata, 495 

Colutea obovata, 407; primordialis, 407 

Comarum, 81, 356; angustifolium, 357; 
palustre, 356; tomentosum, 357 

Conferva trichotoma, 492 

Conioselinum scopulorum, 237, 239 

Conjugation of two different species of 
Spirogyra, 299 

Contributions to the history and biblio- 
graphy of the roselle, 91 

Contributions to the Mesozoic flora of 
the Atlantic coastal plain—VII, 3990 

Cordaites, 406 

Cornaceae, 338 

Corneocyclas compressa, 331 

Cornus, 408; cecilensis, 408, 424; florida, 
516; glabrata, 335, 338, 342 

Corydalis nobilis, 312; ochroleuca, 313 

Crataegus, 25-32, 437-458; Beadlei, 25, 
29-32; Bicknellii, 243, 244, 455-459; 
chrysocarpa, 244, 455, 457; collina, 25, 
29, 32; Crus-galli, 25, 26, 32, 456; 
Jonesae, 243; macrosperma, 458; prui- 
nosa, 455. 457, 458; rotundifolia, 457; 
rotundifolia Bicknellii, 244; schizo- 
phylla, 243, 455; spathulata, 25, 27, 32; 
tomentosa punctata, 459; uniflora, 25, 
26, 28; Williamsii, 243 

| Credneria rhomboidea, 413 

Crepidispermum, 16 

Crepis, 12, 15; acuminata, 14; alpicola, 
13; ambigua, 15, 16; angustata, 13; 
barbigera, 14; biennis, 13; denticulata, 
13; exilis, 14; glauca, 12, 13; glaucella, 


495; sinuosa 
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12, 13; gracilis, 13, 14; intermedia, 13; 
occidentalis, 14; occidentalis costata, 
14; occidentalis gracilis, 13; perplexans, 
12, 13; petiolata, 12, 13; platyphylla, 
12, 13; pumila, 14; riparia, 12, 13; 
riparia parva, 13; runcinata, 12; run- 
cinata alpicola, 13; runcinata hispidu- 
losa, 13; scopulorum, 13; scopulosa, 13; 
seselifolia, 14; tomentulosa, 12, 13 

Crossotolejeunea, 252 

Croton, 423 

Crotonophyllum, 420, 423 

Cryptomeric inheritance in Onagra, 461 

Cunninghamites elegans, 422 

Cyathea, 545; arborea, 550; capensis, 
545; horrida, 545; multiflora, 545, 547, 
548, 550 

Cyathea multiflora, type of the genus 
Hemitelia R. Br., On the identity of, 
545 

Cyclodictyon Liebmanni, 36 

Cyclolejeunea, gemmae of, 279; accedens, 
274 

Cypripedium Reginae, 232 


Dalbergia, 407; severnensis, 407, 424 

Dammara borealis, 400; cliffwoodensis, 
400 

Dasiphora, 356, 362; fruticosa, 237, 238 

Dasystephana Parryi, 238; Romanzovii, 
238 

Datura, 541; laevis, 541 

Delphinium, 313; azureum, 308; decorum 
scaposum, 307; nudicaule, 308; scapo- 
sum, 307-310, 312, 317 

Dennstaedtia punctilobula, 62 

Dentaria diphylla, 192 

Deschampsia alpicola, 
alpina, 237 

Description of two new fossil figs from 
Wyoming and Montana, 389 

Development of the embryo sac and 
endosperm in some seedless persim- 
mons, 379 

Dewalquea, 422; Smithi, 420 

Dewberries, 426 

Dicranella Hilariana, 33; Liebmanniana, 
33; mexicana, 33; Perrotettii, 33; 
tenuirostris, 33; trematodontifolia, 33 

Dictyota Bartayresiana, 498; Bingham- 
iae, 499; crenulata, 499; Vivesii, 497- 
499, 512 

Dioecism in the trailing arbutus, with 
notes on the morphology of the seed, 
531 

Diospyros, 418, 421, 423; brachysepala, 
418; primaeva, 417, 418, 420; rotundi- 
folia,- 420; vera, 418; virginiana, 418, 
379; virginiana Turneri, 339 

Diplasiolejeunea, 255, 262, 267; peliucida, 
262; Rudolphiana, 207; unidentata, 207 

Dodecatheon pauciflorum, 237, 239 


237; caespitosa 
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Dodonaea, 295 

Doryanthites, 406; cretacea, 406 

Draba aurea, 238; Parryi, 238; strepto- 
carpa, 238 

Drepanolejeunea Araucariae, 
fundibulata, 274 

Dryas octopetala, 238 

Drymocallis, 80, 86, 362; agrimonioides, 
362-367; albida, 362, 365; amplifolia, 
362, 363; arguta, 362, 366, 367; ari- 
zonica, 362, 363; ashlandica, 366, 367; 
convallaria, 362, 366, 367; corymbosa, 
362; cuneifolia, 366; fissa, 363, 366, 367; 
foliosa, 362, 363; glabrata, 363, 366, 
367; glandulosa, 363, 364, 367; glandu- 
losa incisa, 362; glandulosa monticola, 
362; glutinosa, 362, 366, 367; gracilis, 
306; Hanseni, 363, 366; incisa, 366; 
lactea, 366; laxiflora, 362, 364, 365; 
micropetala, 362, 365; oregana, 362, 
363, 365; pseudorupestris, 366, 367; 
pumila, 362, 363; reflexa, 364-366; 
rhomboidea, 363, 366, 367; valida, 362, 
363, 367; viscida, 365, 367; viscosa, 362, 
363; Wrangelliana, 363-367 

Dryopteris Boottii, 63; Clintoniana, 77; 
cristata, 63, 64; cristata X intermedia, 
63;cristata X marginalis, 64; Goldiana, 
65, 76; intermedia, 65, 66; intermedia 
X marginalis, 65; marginalis, 66; nove- 
boracensis, 66; simulata, 77; spinulosa, 
66; Thelypteris, 66 

Duchesnea, 357; indica, 357 


276; in- 


Early spring aspects of the coastal plain 
vegetation of South Carolina, Georgia, 
and northeastern Florida, 223 

Echinocactus, 477 

EGGLESTON, W.W. New Crataegi of the 
northeastern manual range, 243 

Eichhornia crassipes, 382 

Elephantella groenlandica, 238, 239 

Enteromorpha compressa, 491; 
tinalis, 490; Linza, 490 

Ephebe pubescens, 290 

Epidendrum conopseum, 516 

Epigaea, 531-—542;-dioecism in, 535; evi- 
dence of heterostyly in, 534; mor- 
phology of the seed, 538; repens, 531, 
533, 537, 538, 549, 541, 543 

Epilobium anagallidifolium, 238; ovati- 
folium, 238; stramineum, 238, 239 

Equisetum arvense, 73; fluviatile, 73; 
hyemale, 73; hyemale affine, 74; syl- 
vaticum, 74 

Erianthus sp., 225, 226 

Ericaceae, 339 

Ericoideae, 540 

Erigeron elatior, 238; formosissimus, 238, 
239; leucotrichus, 241; pinnatisectus, 
238; simplex, 238, 239, 241; Smithii, 
238, 239; uniflorus, 241 
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Eriocaulon decangulare, 229 

Eritrichium argenteum, 238 

Erysimum oblanceolatum, 238, 239 

Euantrophyum, 175, 176 

Eucalyptus, 334, 421, 423; angusta, 421; 
Geinitzi, 421; Wardiana, 421 

Eulejeunea albida, 208; flava, 207 

Euonymus europaeus, 537 

Euosmolejeunea clausa, 212; duriuscula, 
212; opaca, 212; trifaria, 213 

Eupatorium rotundifolium, 229 

Euphorbia ephedromorpha, 343-346 

Eupolyta¢nium, 171 

Eusargassum, 496 

Euvittaria, 166 

Evans, A.W. Hepaticae of Puerto Rico, 
251; The Hepaticae of the Bahama 
Islands, 205 

Evernia prunastri thamnodes, 292 

Evidence of recapitulation in the Vit- 
tarieae, 186 


Fabaceae, 338 

Fagaceae, 336 

Fauchea, 507; laciniata, 506; mollis, 507, 
508, 513; nitophylloides, 507, 508; 
repens, 506; Sefferi, 506, 513 

Ferns and flowering plants of Nantucket, 
The, 103, 447 

Festuca brachyphylla, 238; ovina ingrata, 
238 

Ficus, 389-392, 400, 420; atavina, 421; 
Bruesi, 391; callicarpa, 391; Ceratops, 
389; crassipes, 421; elastica, 400; 
Krausiana, 421; matawanensis, 399, 
424; neurocarpa, 391; ovata, 410; ovati- 
folia, 410; protogaea, 391; punctata, 
391; reticulata, 400; Russelli, 392; 
Stephensoni, 421; Woolsoni, 410 

Figs from Wyoming and Montana, De- 
scription of two new fossil, 389 

Filix bulbifera, 67; fragilis, 67, 238 

Fissidens polypodioides, 33 

Flabellaria, 405 

Flora of Lehigh County, Pennsylvania, 
45 

Fragaria, 357; americana, 358, 359, 361; 
bracteata, 358; californica, 357; cana- 
densis, 358; chiloensis, 360, 361; cunei- 


folia, 360; firma, 359; glauca, 238-240, | 


359, 360; grandiflora, 357, 360, 361; 
Grayana, 360, 361; illinoensis, 360; 
insularis, 359; mexicana, 357; multici- 
pita, 357, 358; ovalis, 359; paucifiora, 
359; platypetala, 358, 359; prolifica, 
359; pumila, 359; Suksdorfii, 359, 360; 


Terrae-novae, 358; vesca, 357-361, 447; | 


virginiana, 357-361, 447; yukonensis, 
359, 360 

Frasera carolinensis, 232 

Fraxinus oregona, 336 

Frigidae, 79 


| Frullania, 205, 256; arietina, 220; caro- 
liniana, 220; gibbosa, 220; obcordata, 
220; riojaneirensis, 220; squarrosa, 220 

Fucus tomentosus, 493-495 

Further notes on the stemless violets of 
the South, 1 

Fusarium, 135, 137; Zeae, 135 


GaGER, C. S. Cryptomeric inheritance 
in Onagra, 461 

Gelsemium sempervirens, 516 

Gemmae of Cololejeunea, Leptocolea, and 
Aphanolejeunea, 279 

Genera of the fern tribe Vittarieae: their 
external morphology, venation, and 
relationships, The, 153 

Gentiana cruciata, 312, 313; Parryi, 238; 
plebeja, 238, 239, 241; Romanzovii, 238 

Georgia, Some common species of Cra- 
taegus at Thompson’s Mills, 25 

Geum agrimonioides, 362; canadense, 449; 
virginianum, 449 

Gigartina Chamissoi, 502; Chauvinii, 502; 
papillata, 502; Teedii, 502 

Ginnania undulata, 502 

Glandulosa, 80 

Gleichenia gracilis, 402; Saundersii, 402, 
424 

Glossophora Kunthii, 499 

Gonidea angulata Cooperi, 331 

Gracilaria, 504, 508; armata, 504; con- 
fervoides, 504; compressa, 504; Cun- 
ninghamii, 504; multipartita, 504; 
peruana, 504, 505; Vivesii, 503-505, 513 

Graciles, 83; pinnatae, 83, 85 

Grammitis pumila, 162 

Grossularia Menziesii, 335, 337 

Grossulariaceae, 337 

Gymnogramma, 163 


Halimeda, 493; discoidea, 492, 493; Tuna, 
493 

Halymenia, 510; actinophysa, 509-513; 
coccinea, 511; floridana, 510, 511; lati- 
folia, 510; ulvoidea, 510, 511 

Hamamelites, 423; cordatus, 421 

HANNIBAL, H. A Pliocene flora from the 
Coast Ranges of California, 329 

Harper, R. M. Early spring aspects of 
the coastal plain vegetation of South 
Carolina, Georgia, and northeastern 
Florida, 223; The relation of climax 
vegetation to islands and peninsulas, 
515 

Harris, J. A. 
Ptelea, 385 

Hecistopteris, 156, 157, 159, 162, 179, 182, 
189; pumila, 162; Werckleana, 155, 164 

Heckeria umbellata, 382 

| Hedera, 423; primordialis, 421 

| Hemionitis brasiliana, 169; cayennensis, 
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169; lanceolata, 169; lineata, 169; 
reticulata, 174 

Hemitelia, 545; Hartii, 548; multiflora, 
546, 548, 550; nigricans, 547, 548, 550; 
obscura, 548, 550; Parkeri, 546 

Hemitelia R. Br., On the identity of 
Cyathea multiflora, type of the genus, 
545 

Hepaticae of Puerto Rico, 251 

Hepaticae of the Bahama Islands, The, 
205 

Heteranthera limosa, 382 

Heterolepis, 420 

Heteropleura, 16; ambigua, 15, 16; 
Fendleri, 15, 16 

Heterothecium sanguinarium, 288 

Heuchera Hallii, 238; parvifolia, 238 

Hibiscus, 97; digitatus, 97; gossypifolius, 
97; Sabdariffa, 91, 97 

Hicoria, sp., 516 

Hieracium, 14, 15; albertianum, 15; 
albiflorum, 15; canadense, 14, 15; 
columbianum, 14, 15; cynoglossoides, 
15; Fendleri, 15; griseum, 15; macran- 
thum, 15; nigrocollinum, 15; runcina- 
tum, 12, 13; scabriusculum, 15; 
Scouleri, 15; umbellatum, 14, 15 

Holomitrium crispulum, 33 

Hordeum jubatum, 377, 378 

Howe, M. A. Phycological studies—V. 
Some marine algae of Lower California, 
Mexico, 489 

Howe, R.H. Jr. List of lichens collected 
in the Yukon region by Mr. R. S. 
Williams, 287 

Hyophila Oerstediana, 34 

Hypecoum Matthioli, 94 

Hypopterygium Tamarisci, 36 

Hyptis stellulata, 369 

Ilex, 407; glabra, 226, 231; myrtifolia, 226, 
231-233; Opaca, 516; severnensis, 407, 
424 

Illicium, 420, 423 

Indica elegans, 94 

Induced and occasional parasitism, 473 

Iris hexagona, 232 

Isoetes, 154; canadensis, 76; Engelmanni, 
76 

Isopappus divaricatus, 225 

Ivesia, 80 


Jatropha stimulosa, 378 

Juglans, 422; arctica, 420 

Juncoides parviflorum, 238; spicatum, 238 

Juncus castaneus, 238; Drummondii, 238; 
Roemerianus, 229; triglumis, 238 

Jungermannia cuneata, 264; flava, 207; 
marginata, 262, 266; microscopica, 273 

Jungermanniaceae, 206 

Juniperus, 235; barbadensis, 229, 235; 
virginiana, 231, 235 

Jussiaea grandiflora, 229 


INDEX 


KINGSLEY, M. A. On the anomalous 
splitting of the rhizome and root of 
Delphinium scaposum, 307 

KNOWLTON, F. H. Description of two 
new fossil figs from Wyoming and Mon- 
tana, 389 

Krameria, 479 

Krigia, 12, 16; virginica, 12 

Kuhnistera pinnata, 225, 234 


Lactuca, 21, 22; augustana, 22, 23; integri- 
folia, 23; polyphylla, 23; saligna, 22; 
Scariola, 22; Scariola integrata, 22; 
virosa, 22, 23 


| LAMSON-SCRIBNER, F. Notes on certain 


species of Muhlenbergia, 319 

Laurencia glandulifera, 508; paniculata, 
508; patentiramea, 508; pinnatifida, 508 

Laurophyllum, 421, 423; elegans, 420; 
nervillosum, 420 

Laurus, 421, 423; atanensis, 420; canarien- 
sis, 339; plutonia, 420 

Lecanora calcarea, 290; castanea, 290; 
epibrya, 290; lentigera, 289; pallida, 
289; rugosa, 290; Schleicheri, 290; 
subfusca argentata, 289; subfusca 
campestris, 289; thamnoplaca, 289; 
ventosa, 290 

Lecanoraceae, 289 

Lecidaceae, 287 

Lecidea alpestris, 293; arctica, 293; con- 
tigua hydrophila, 288: platycarpa, 288; 
Sp., 293 

Leguminosites, 420-423; robiniifolia, 420 

Lehigh County, Pennsylvania, Flora of, 
45 

Lejeunea, 251~—256, 261; americana, 207; 
calearea, 252, 253; cardiocarpa, 267, 
268; cavifolia, 252; ceatocarpa, 265; 
ciliatilobula, 254; cuneata, 264, 265; 
cuneifolia, 280; epiphyta, 257, 258; 
erigens, 262, 264; flava, 207, 208; 
glaucescens, 208; Goebelii, 265; hetero- 
morpha, 257, 258; heterophylla, 273, 
275; hyalino-marginata, 266; Jooriana, 
270; laevigata, 253, 254; liliputiana, 
279; Macounii, 281; marginata, 262, 
266, 267; microscopica, 252, 253, 273; 
micrandroecia, 262; Moorei, 207; my- 
riocarpa, 256-258; obtusangula, 215; 
obliqua, 254, 265; ovalifolia, gemmae of, 
281-284; pseudostipulata, 256; scabri- 
flora, 262, 264, 265; sicaefolia, 273, 277, 
278; Sintenisii, 273, 275; Wrightii, 257 

Lepidopilum brevipes, 36; polytrichoides, 
36; semilaeve, 36 

Leptasea austromontana, 238; chrys- 
antha, 238; flagellaris, 238 

Leptocolea, 251-255, 260-262, 267, gem- 
mae of, 279-286; cardiocarpa, 260, 
268-271, 286; ceatocarpa, 265; gemmae 
of, 282-284; cuneifolia, 253, 280-284, 
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gemmae of, 281, 282, 284; Goebelii, 
265, 280, gemmae of, 282-285; Joori- 
ana, 270, 271, gemmae of, 282, 283, 
285; laevigata, 253; lanciloba, 253, 268, 
gemmae of, 282, 283; longistylis, 282, 
283; marginata, 262, 266, 268; micran- 
droecia, 252, 262; ovalifolia, 281-284; 
planifolia, 265-268, 270, 286; scabri- 
flora, 262, 265, gemmae of, 282-286 

Leptogium myochroum saturninum, 290 

Leptolejeunea elliptica, 218 

Leucobryum giganteum, 33 

Leucodoniopsis plicata, 34 

Leucolejeunea xanthocarpa, 220; 
loba, 219 

Leucophyllae, 82, 84 

Leucothoe Catesbaei, 322 

Lewisia pygmaea, 238, 239, 241 


unci- 


Lichens collected in the Yukon region by | 


Mr. R. S. Williams, List of, 287 
Lindigia aciculata, 35 
Liquidambar Styraciflua, 225, 227, 516 
Liriodendron Tulipifera, 225 
List of lichens collected in the Yukon 
region by Mr. R. S. Williams, 287 
List of plants collected above timber line 


on Pikes Peak, with altitudinal exten- | 


sions and notes, 237 

Lloydia serotina, 238 

Lopholejeunea Sagraeana, 219 

Lorinseria areolata, 77 

Loxogramma, 183 

Lubie Endigi, 95 

Lupinus diffusus, 225, 234 

Luzula parviflora, 238; spicata, 238 

Lychnis montana, 238 

Lycopodium, 420, 421; annotinum, 78; 
clavatum, 74; complanatum, 74, 78; 
complanatum flabelliforme, 74; inun- 
datum, 75; lucidulum, 75; obscurum, 
75; palmatum, 68; tristachyum, 78 

Lygodium palmatum, 68 


MacDoucat, D. T. Induced and occa- 
sional parasitism, 473 

Machaeranthera aspera, 238, 239 

MACKENSEN, B. Two new species of 
Opuntia, 141 

Macromitrium apiculatum, 34; 
pilosum, 34; mucronifolium, 34; 
phyllum, 34 

Macrorhynchus glaucus laciniatus, 18, 21; 
purpureus, 18, 19 

Magnolia, 421, 423; californica, 
Capellinii, 406, 420; Fraseri, 
glauca, 225-2209, 231; grandiflora, 
231, 234, 516; Newberryi, 420; 


ulo- 


339; 
232; 
226- 

ob- 


tusata, 420; tenuilolia, 420 
Malaceae, 337 
Malapoenna geniculata, 232 
Malus Malus, 452 
Malva, 94 


flavo- | 
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Marchantia chenopoda, 206 

Marchantiaceae, 206 

Marshallia trinervia, 232 

Mastigolejeunea auriculata, 219 

Matteuccia Struthiopteris, 68 

Mayepea macrocarpa, 145 

Maxon, W. R. On the identity of 
Cyathea multiflora, type of the genus 
Hemitelia R. Br., 545 

Melia Azederach, 225 

Mertensia alpina, 238, 241; ciliata, 238, 
241; picta, 241 

Mesadenia sulcata, 232 

Mesophytic climax, 517 

Meteoriopsis patula, 35; recurvifolia, 35 

Metzgeriopsis, 251, 252; pusilla, 251 

Micranthes rhomboidea, 238, 240 

Microlejeunea bullata, 208; laetevirens, 
208; lucens, 208 

| Mitchella repens, 516 

Momisia, 420, 422 

Monogramma, 153, 156, 158-163, 167, 
182, 190; dareicarpa, 160-163, 178, 180, 
182, 185, 186, 188; graminea, 160-163, 
166, 178, 182, 185, 187, 189; paradoxa, 
160-162, 164, 167, 168, 178, 186, 189; 
subfalcata, 160, 161, 178, 179, 180, 186, 
189; trichoidea, 160-162, 178, 186, 189 

Monotropoideae, 540 

| Moriconia americana, 422 

| Morus alba, 145; celtidifolia, 146; mollis, 

| 145 

| Muhlenbergia, Notes on certain species 
of, 319 

Muhlenbergia californica, 323-325; co- 

| mata, 319; curtifolia, 328; curtifolia 
Griffithsii, 328; glomerata brevifolia, 
323; huachucana, 325; Lemmoni, 324—- 
327; neo-mexicana, 320-322; Parishii, 
323; pauciflora, 320-322; polycaulis, 
327; Pringlei, 320; sp., 377; sylvatica 
californica, 323; sylvatica Pringlei, 320, 
321 

Multifidae, 82, 86 

| Multijugae, 80, 82, 83 

| Myrica, 421, 422; cerifera, 226, 234, 516; 

|  Brittoniana, 420; elegans, 420 


Myrsine, 423; Gaudini, 408, 420 


| 
| 


, Nantucket, The ferns and 

| plants of, 103, 447 

| Narinam—Poulli, 96 

| Neckera disticha, 35; undulata, 35 

| Nematostylae, 80, 356 

Nephroma arcticum, 291; expallidum, 291 

New Crataegi of the northeastern manual 
range, 243 

New species of Uredineae, 369 

New variety of Carex lupulina, A, 481 

Nitophyllum ocellatum, 508 

Nitrogen, Upon. assimilation of atmos- 
pheric, by fungi, 135 


flowering 
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Notes on certain 
bergia, 319 

Notes on Rosaceae, 79, 351 

Notes on Rutaceae—V. Species char- 
acters in Ptelea and Taravalia, 295 

Nymphaea sagittifolia, 232 

Nyssa biflora, 225-231; capitata, 


species of Muhlen- 


232; 


INDEX 


Ogeche, 228, 231, 232; sylvatica, 226; | 


uniflora, 228, 229, 233, 234 


Octoblepharum albidum, 33 

Olsynium grandiflorum, 376 

Onagra, Cryptomeric inheritance in, 461 

Onagra, 465; biennis, 461-463, 471; 
rubricalyx, 468; rubrinervis, 468 

Onoclea, 402, 421; inquirenda, 401, 420, 
424; sensibilis, 68 

On the anomalous 
rhizome and_ root 
scaposum, 307 

On the identity of Cyathea multiflora, 
type of the genus Hemitelia R. Br., 
545 

Onychiopsis. 409 

Ophioglossum vulgatum, 77 

Opuntia, 474, 477, 478, 480; Blakeana, 
474, 476, 478; discata, 475; leptocarpa, 
141; Lindheimeri, 142; macrorhiza, 
142, 143; Roseana, 142; versicolor, 
477; vulgaris, 516 

Oreobroma pygmaea, 238, 240 

Oreochrysum Parryi, 238 

Oreoxis humilis, 238, 239 

Orontium aquaticum, 234 

Orthostichopsis tetragona, 35 


splitting of the 
of Delphinium 


Osmanthus americana, 516 
Osmunda, 402; cinnamomea, 69, 229; 
cinnamomea frondosa, 69; Clayton- 


iana, 69; obergiana, 40I, 402; specta- 
bilis, 60 
Oxyria digyna, 238 


Pachistima, 420, 423 

Pachypteris, 404 

Padina Durvillaei, 497; sp., 497 

Padus demissa, 335, 337 

Palmocarpon sp., 389, 390 

Paludcstrina longinqua, 331 

Panama mosses, 33 

Pannaria brunnea, 291; lepidiota coralli- 
phora, 291; pezizoides, 291 

Pannariaceaec, 291 

Parkinsonia, 476 

Parmelia conspersa, 291; stygia, 291 

Parmeliaceae, 291 

Paronychia pulvinata, 238 

Pasania densiflora, 335, 336. 342 

Pecopteris socialis, 409 

Pedicularis Parryi, 238 

Pellaea atropurpurea, 69 

Peltigeraceae, 291 

Penicillium, 135, 138; glaucum, 138 


L. 


H. 
atmospheric 


PENNINGTON, 
tion of 
fungi, 135 

Pennsylvania, Flora of Lehigh County, 
45 

Pentstemon glaucus stenosepalus, 
239; Hallii, 238 

Persea Borbonia, 516 

Persimmons, Development of the embryo 
sac and endosperm in some seedless, 
379 

Pertusaria dactylina, 
280 

Phacelia sericea, 238 

Phaeophyceae, 495 

Phalaris, 375 

Phaseolus indicus, 95 

Phegopteris Dryopteris, 77; 
optera, 70; Phegopteris, 71 

Philonotis sphaericarpa, 34; nanodendra, 


Upon §assimila- 
nitrogen by 


238, 
289; 


rhodocarpa, 


hexagon- 


34 
Phleum alpinum, 238 


Phoradendron flavescens, 225, 226-231, 
516 

Phragmites, 422; Pratti, 420 

Phycological studies—V. Some marine 


algae of Lower California, Mexico, 489 
Phyllogonium fulgens, 35; viscosum, 35 
Physa heterostropha, 331 
Physocolea, 252 
Physostegia virginiana, 541 
Pieris nitida, 231 
Pilophorus cereolus acicularis, 289 
Pilotrichum amazonum, 35 
Pinaceae, 335 
Pinus, 422; caribaea, 519, 520; echinata, 

225-229; Elliottii, 226, 231, 233, 236, 

520; glabra, 227, 232, 235; palustris, 

225-231, 515, 519-524; raritanensis, 

421; rigida, 524; serotina, 225, 226, 

228, 231; Taeda, 225-228, 231 
Piper medium, 382 
Pistia Nordenskioldi, 405, 406 


Placodium elegans, 290; ferrugineum, 
290; Jungermanniae, 290; vitellinum, 
200 


Plagiochila ludoviciana, 206 

Planorbis trivolvis, 331 

Platanus, 412, 415; Heerii, 409, 411-413; 
recurvata, 411, 412, 415 

Pleurogramma, 156, 165 

Pliocene flora from the Coast Ranges of 
California, A, 329 

Pluchea bifrons, 229 

Poa an tica. 238; Grayana, 238; phoenicea, 
238; rupicola, 238 

Podeum, 504, 508 

Podozamites Knowltoni, 403, 421; lance- 
olatus, 410; marginatus, 406, 410 

Polemonium confertum, 238; pulcher- 
rimum, 238 

Polysiphonia californica, 508 
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Polvstichum acrostichoides, 71 

Polypodium marginellum, 157; poly- 
podioides, 516; serrulatum, 157; vul- 
gare, 7I 

Polypogon, 319 

Polytaenium, 159, 169-190; anetioides, 
169; brasilianum, 169; cayennense, 160, 
174, 179, 189; discoideum, 169, 190; 
Dussianum, 169; ensiforme, 169, 171; 
Jenmani, 160, 171; lanceolatum, 169, 
170, 172, 176, 177, 180, 181, 190; 
lanceolatum Feei, 189; lineatum, 169, 
170, 172; quadriseriatum, 170-172, 178, 
179, 190 

Pontederia cordata, 229, 382 

Populus trichocarpa, 335, 336 

Porotrichum cobanense, 35 

Potamogeton, 422 

Porphyra leucosticta, 499 

Potentilla, 79, 351; acuminata, 80; 
alpestris, 79; ambigens, 85; Anserina, 
351, 352, 354; Anserina Egedii, 353; 
Anserina grandis, 352, 353; Anserina 


groenlandica, 353; Anserina sericea, 
352; anserinoides, 354; arachnoidea, 
89; argentea, 448; arguta, 362; ari- 


zonica, 86;‘argyrea, 82; atrovirens, 86, 
89; biflora, 80; bipinnatifida, 86, 87, 
238, 239; brevifolia, 80, 81; Breweri, 83; 
Bruceae, 82, 83; canadensis, 357, 448, 
449; cascadensis, 85; ciliata, 367; 
coloradensis, 83; crinita, 84, 85; de- 
currens, 85; dissecta decurrens, 85; 
diversifolia pinnatisecta, 84, 85; diffusa, 
83; Drummondii, 85; Egedii, 353; 
effusa, 82, 83; emarginata, 79; filipes, 
83, 238; fissa, 367; flabelliformis, 79; 
fragiformis, 79; fragiformis parviflora, 
79; Friesiana, 79; glabrella, 86, 87, 89; 
glandulosa, 364, 366, 367; glandulosa 
fissa, 366; glandulosa genuina, 366; 
glandulosa nevadensis, 367; glauco- 
phylla, 238; glutinosa, 367; gracilis, 83; 
Hickmani, 84; Hippiana, 82, 83; Hip- 
piana pulcherrima, 83; klamathensis, 
83, 84; Keilhavii, 87; lactea, 366, 367; 
lasiodonta, 86; Lemmoni, 84, 85; 


litoralis, 86, 88; lupina, 82; lupulina, 82; | 


Macounii, 81; maculata, 79; millefolia, 
84; minutifolia, 82; missourica, 88, 89; 
monidensis, 85; monspeliensis, 448; 
multifida, 86, 88; nana, 79; Nelsoniana, 
84, 85; nivea, 79; occidentalis, 352; 
oregana, 364; Osterhoutiana, 83; ovina, 
84, 85; pacifica, 352-354; palustris, 80, 


81, 356; palustris villosa, 357; pauci-| 


juga, 86; pectinata, 89; pennsylvanica, 
82, 86-89; pennsylvanica communis, 
88; pinnatifida, 86; pinnatisecta, 84, 85; 
plattensis, 84, 85, 89; propinqua, 83, 86; 
proxima, 81; pseudosericea, 86, 87; 
pulchella, 86, 87; pulchella elatior, 87, 
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88; pulcherrima, 83; pumila, 449: re- 
flexa, 364, 367; reptans, 357; rhomboi- 
dea, 367; Richardii, 85; rosulata, 80; 
rubricaulis, 81, 82; rubripes, 81- 83, 86° 
rupestris, 366; rupestris americana, 366; 
rupicola, 83; Salesoviana, 356; saxi- 


montana, 82, 238; saxosa, 80, 81; 
sericea glabrata, 89; simplex, 448; 
Sommerfeltii, 87; strigosa, 86, 89; 
subarctica, 88, 353; trichocarpa, 80, 
356; tridentata, 80; Vahliana, 87; 


versicolor, 83, 84; virgulata, 86; viri- 
dior, 82, 83, 238, 239; Wahliana, 87; 
wyomingensis, 84, 85; Wrangelliana, 
307 

Prenanthes pauciflora, 12 

Pretz, H. W. Flora of Lehigh County, 
Pennsylvania, 45 

Primula angustifolia, 238; Parryi, 238 

Prionodon densus, 35 

Prionolejeunea, 252 

Protea, 422 

Proteoides, 420-422; lancifolius, 421 

Protophyllocladus, 420, 421; lobatus, 403; 
polymorphus, 404; subintegrifolius, 404, 
405 

Protophyllum 
bergii, 411 

Prunus americana, 460; angustifolia, 255; 
Avium, 459; Cerasus, 459; maritima, 
459; serotina, 459 

Pseudocryphaea flagellifera, 34 

Pseudocymopterus multifidus, 238, 230; 
purpureus, 238, 239 

Pseudotsuga taxifolia, 335 

Psoralea physodes, 335, 338 

Ptelea, 295-207; angustifolia, 295; 
Baldwinii, 295; monophylla, 234; to- 
mentosa, 297; trifoliata, 295-297, 385; 
trifoliata mollis, 297; viscosa, 295 

Ptelea, Teratological fruits of, 385 

Pteridium aquilinum, 72 

Pteridophyta, 54 

Pteris, 403; Albertsii, 403; angustifolia, 
172; graminea, 159; lineata, 164 

Pterospermites, 411 


multinerve, 411; Stern- 


Ptilocalais macrolepis, 11; major, 11; 
nutans, II 

Ptilophora major, II 

Ptiloria, 11; pauciflora, 12; ramosa, 
II, 12 

Puccinia Allii, 375; Asparagi, 375; Blas- 
dalei, 374, 375; Calochorti, 376; 


egregia, 370; exornata, 370; fidelis, 360; 
granulispora, 375; mutabilis, 373, 375; 
oaxacana, 370; pagama, 372, 376; 


pistorica, 372; Porri, 375; rubigovera, 
378; Sisyrinchii, 376; sphenica, 371; 
Winteriana, 375 

Puerto Rico, Hepaticae of, 251 

Pyroloideae, 540 

Pyrus communis, 452 


| 
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Quercus, 420, 422; agrifolia, 335, 337; 


Catesbaei, 225, 227, 231; Chapmani, 
516; chrysolepis, 335-337, 342; falcata, 


229; geminata, 516; laurifolia, 516; 
marylandica, 225; nigra, 225-229, 231; 
Phellos, 229; virginiana, 229, 516, 
519 

Radiovittaria, 166 

Radula, 251; australis, 206 

Ramalina polymorpha, 292; pusilla, 292; 


minuscula, 292 

Ranunculaceae, 311 

Ranunculoides, 79-81 

Ranunculus inamoenus, 238, 239; multi- 
fidus, 382 

Relation of climax vegetation to islands 
and peninsulas, The, 515 

Rectolejeunea Berteroana, 208, 
Brittoniae, 2009, 211, 212, 222; flagelli- 
formis, 210; phyllobola, 211, 212 

Relationships of the Vittarieae, 183 

Rhamnaceae, 338 

Rhamnus californica, 335, 
Purshiana, 335, 338, 342 

Rhizogonium spiniforme, 34 

Rhodiola integrifolia, 238, 242; polygama, 
238, 242 

Rhodophyceae, 499 

Rhodophyllis bifida, 508 

Rhodymenia, 504; peruviana, 505 

Rhodymenioideae, 508 

Rhus, 423 

Rhynchostegium scariosum, 36 

Ribes lentum, 238, 241 

Ricciaceae, 206 

Ricciella crystallina, 206 

Rivales, 85 

Robinia hispida, 232 

Roripa alpina, 238, 239 

Rosa, 437; carolina, 450; cinnamomea, 


451; humilis, 451; rubiginosa, 451; 
rugosa, 451; sp., 450; virginiana, 
450 


Rosaceae, 103, 337, 447 

Rubiaceae, 339 

Rubricaules, 81 

Rubus of eastern North America, 425 

Rubus, 425, 429, 432, 435-439; abbre- 
vians, 119; allegheniensis, 106, 426-431, 
435. 438; allegheniensis X argutus, I11; 
allegheniensis frondosus, 112, I14; 
allegheniensis XX procumbens, 113; 
amabilis, 436; amicalis, 436; Andrewsi- 
anus, 106, 426, 429, 430, 434, 438; 
angulatus, 439; arenicolus, 123; argu- 
tus, 106, 116, 118, 429; argutus X 
Baileyanus, 116; argutus X flagellaris, 
117, 119; argutus X frondosus, 114; 
argutus X nigricans, 115; argutus X 
procumbens, 116, 121; ascendens, 115; 
Baileyanus, 109, 116, II9, 122. 128, 


210; 


INDEX 


130, 131, 438; Baileyanus X Enslenii, 
130; Baileyanus flagellaris, 132; 
Baileyanus X frondosus, 118, 119, 121; 
Baileyanus X procumbens, 127; bi- 
formispinus, 120; Boyntoni, 438; cae- 
sius, 432; canadensis, 125, 426, 430, 
432, 435; canadensis frondosus, 435; 
canadensis Millspaughii, 427; cunei- 
folius, 426, 434; Enslenii, 109, 123, 131, 
132, 438; Enslenii x flagellaris, 131; 
Enslenii X frondosus, 123; Enslenii 
hispidus, 125; Enslenii X procumbens, 
128; flagellaris, 108-110, 118, 119, 127, 
132, 430, 438; flagellaris X frondosus, 
118, 119; flagellaris xX hispidus, 126; 
flagellaris X procumbens, 129; flori- 
comus, 106; floridus, 438; frondosus, 
106, 107, £19, 122, 123, 427-429, 432- 
435; frondosus  X hispidus, 120; fron- 
dosus montanus, 428: frondosus X 
nigricans, 119; frondosus X procum- 
bens, 121; fruticosus, 427, 428, 430; 
geophilus, 128, 130; grandicaulis, 437; 
hispidus, 108, 124, 125, 127, 426-428, 
430, 432-438; hispidus major, 436; 
hispidus X nigricans, 124; hispidus X 
procumbens, rrr, 124; hispidus suberec- 
tus, 436; Millspaughii, 426-429; multi- 
formis, 437; multispinus, 121; nigri- 
cans, 107, 108, 124, 126, 436; nigro- 
baccus, 106, 427, 429; nitidus, 439; 
obovalis, 430; occidentalis, 105; parvi- 
folius, 434; philadelphicus, 435; pro- 
cumbens, 109, I11, 116, 121, 122, 128, 
131, 426, 431, 433, 438; procumbens 
roribaccus, 127; pubescens, 432; Randii, 
437; recurvans, 107, 426, 433; recurvi- 
caulis, 437; roribaccus, 128, 131; semi- 
setosus, 436; sempervirens, 430; setosus, 
431, 435, 4360; strigosus, 105, 238, 242; 
suberectus, 427, 429; triflorus, 105, 432; 
trivialis, 426, 428, 431-433, 439; 
vermontanus, 125, 436; villosus, 427- 
432, 435; villosus Randii, 433 

Russy, H. H. Two new species of edible 
fruits from Mexico, 145 

RYDBERG, P. A. Notes 
79, 351; Studies on the 
tain flora, 11 

Rydbergia grandiflora, 238 

Rynchospora dodecandra, 516 


on Rosaceae, 
Rocky Moun- 


Sabal glabra, 227, Pal- 
metto, 232, 235 

Sabalites, 405; magothiensis, 405 

Sabbatia decandra, 232 

Sabdariffa, 92-94; Alia, 
92 

Salicaceae, 336 

Salix, 334, 420-422; brachycarpa, 238, 
240, 242; flexuosa, 421; fluviatilis, 335, 
3306; laevigata, 335, 336; Lesquereuxii, 


229, 231, 235; 


92; Lobellij, 
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INDEX 


409, 421; nigra, 227; pseudo-Hayei, 421; 
saximontana, 238 
Santa Clara formation, 329 
Sapindus, 423; Morrisoni, 421 
Sargassum-?, 496; Agardhianum, 
Filipendula, 496; Liebmanni, 496 
Sassafras, 413-415; acutilobum, 409, 414, 
415; cretaceum, 409, 412-415, 417; 
cretaceum dentatum, 414, 416; cre- 
taceum obtusum, 414-416; cretaceum 


496; 


recurvatum, 412; integrifolium, 414; 
mirabile, 412, 413, 415; Mudgei, 414; 
obtusum, 414; recurvatum, 4II, 412; 
subintegrifolium, 414 

Saxifraga austromontana, 238; cernua, 
238; chrysantha, 238; debilis, 238; 
flagellaris, 238; rhomboidea, 238 

Saxosae, 80 

Scinaia, 500; furcellata, 502; furcellata 


complanata, 500, 502; furcellata un- 
dulata, 500, 502; latifrons, 500, 502, 
512 

Scirpus Eriophorum, 229 

Scoliosorus, 171 

Scorzonera, 16 

SCRIBNER, F. LAMSON-. Notes on certain 
species of Muhlenbergia, 319 

Sedum, 313; stenopetalum, 238 

Selaginella apus, 76; densa, 
rupestris, 78 

Sematophyllum pungens, 36 

Senecio atratus, 238; carthamoides, 
chloranthus, 238, 240; crocatus, 238; 
eremophilus, 238, 240; Fendleri, 238; 
pudicus, 238; taraxicoides, 238; werner- 
iaefolius, 238, 240 

Sequoia, 341; Reichenbachii, 421, 422; 
sempervirens, 335. 336, 342 

Serenoa serrulata, 231, 235, 516 

Seseli, 14 

SHERFF, E. E. 
lupulina, 481 

Sibbaldia, 357; procumbens, 239 

Sibbaldiopsis, 80, 362 

Sieversia turbinata, 239 

Significance of Monogramma, 185 

Silene acaulis, 239 

Sinapis, 478 

Sisyrinchium grandiflorum, 376 

Smilax auriculata, 232; lanceolata, 229; 
laurifolia, 225, 231; pumila, 516 

Solidago decumbens, 239 

Solorina crocea, 291; saccata spongiosa, 
291 

Some common species of Crataegus at 
Thompson's Mills, Georgia, 25 

Sophia incisa, 239, 240 

Soto, B. List of plants collected above 


238, 240; 


238; 


A new variety of Carex 


timber line on Pikes Peak, with alti- 
tudinal extensions and notes, 237 
Sphaerium sp., 331 
Sphaerophoraceae, 287 
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Sphaerophorus coralloides, 287; fragilis, 
287 

Spiraea latifolia, 447; tomentosa, 447 

Spirogyra communis, 299; crassa, 299 

Spirogyra, Conjugation of two different 
species of, 299 

Stellaria crassifolia, 239, 240; umbellata, 
239 

Stephanomeria, 11; tenuifolia, 12; pauci- 
flora, 12 

Stereocaulon, 287; paschale, 289; to- 
mentosum, 289; tomentosum simplex, 
2890 

Stereophyllum Howei, 35 

Sterigmatocystis niger, 137 

STEVENS, N. E. Dioecism in the trailing 
arbutus, with notes on the morphology 
of the seed, 531 

Sticta pulmonaria linita, 291 

Stictolejeunea, 270 

Stramonium, 94 

Strawberry, pine, 361 

Strobilites, 420 

Studies on the Rocky Mountain flora— 
XXV, 

Stylopappus grandiflorus, 18; laciniatus, 
18, 20, 21; laciniatus longifolius, 21 

Subjugae, 83 

Suffruticulosae, 356 

Supplemental description of Euphorbia 
ephedromorpha, A, 343 

Swertia palustris, 239 

Sympetalae, 540 

Synthyris alpina, 239 

Syrrhopodon Bernoullii, 33; 
loides, 33 


brachyste- 


Taravalia, 295-297; aptera, 296 

Taraxacum, 21; angustifolium, 21; dume- 
torum, 21, 239, 240; leiospermum, 21 

Taxilejeunea obtusangula, 215, 217, 218, 
222 

Taxithelium planum, 36 

Taxodium, 235; distichum, 227-231, 235; 
imbricarium, 225, 226, 228, 231, 235 

Telesonix Jamesii, 237 

Teratological fruits of Ptelea, 385 

Tetraneuris, 16; lanata, 239 

Thalictrum alpinum, 239, 240; purpuras- 
cens, 382 

Thelotrema lepadinum, 290 

Thinnfeldia, 403, 404; rhomboidalis, 404 

Thlaspi coloradense, 239 

Thyrsopteris, 409 

Tillandsia tenuifolia, 516; usneoides, 225- 
227, 229, 231, 234, 516, 518 

Tonestus pygmaeus, 239 

Tragopogon Dandelion, 16; lanatum, 16; 
virginicum, 16 

Trautvetteria carolinensis, 232 

Trichostelium fluviale, 36 

Trifolium dasyphyllum, 239; nanum, 239 
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Trilisa odoratissima, 226 

Trionum, 95 

Trisetum subspicatum, 239 

Troximon, 16, 18; arachnoideum, 18, 21; 


arizonicum, 19; aurantiacum, 19, 237; | 


elatum, 19; glaucum, 17; glaucum 
dasycephalum, 17; glaucum laciniatum, 
18, 21; gracilens, 18, 19; gracilens 
Greenei, 19; grandiflorum, 18, 20, 21; 


grandiflorum laciniatum, 21; grandi- | 


florum obtusifolium, 20, 21; grandi- 
florum tenuifolium, 20, 21; laciniatum, 
17, 18, 20; montanum, 20; pumilum, 17; 
purpureum, 18, 19; roseum, 17; vil- 
losum, 17 

Trypethelium cruentum, 516 


Two new species of edible fruits from 


Mexico, 145 
Two new species of Opuntia, 141 


Ulmus sp., 227 
Ulva decorticata, 494; fasciata, 490; 


Lactuca, 490; Lactuca rigida, 490; | 


Linza, 490; rigida, 490 
Umbilicaria hyperborea, 291; Muhlen- 
bergii alpina, 291; pustulata, 291 
Umbilicariaceae, 291 
Upon assimilation of atmospheric nitro- 
gen by fungi, 135 
Urceolaria scruposa, 290 
Uredineae, New species of, 369 
Uromyces aemulus, 373, 375; agnatus, 
378; ambiguus, 374, 376; aterrimus, 
374; aureus, 374, 375; bicolor, 374, 376; 
Hordei, 377; Houstoniatus, 376; Ja- 
trophae, 378; major, 377; minimus, 377; 
mysticus, 377; oaxacanus, 378; pri- 
maverilis, 376; probus, 376; reticulatus, 
376; Sisyrinchii, 376 
Isnea plicata, 292 
Isneaceae, 2Q1 


Vaccinium vacillans, 433 

Vaccinioideae, 540 

Valvata virens, 331 

Vaseya comata, 319 

Veronica alpina, 239, 240 

Viburnum, 339 

Viola affinis, 1, 2; amorphophylla, 3, 4; 
arvensis, 197. 198; asarifolia, 195; 
blanda, 7-9; Brainerdii, 8; Brittoniana, 
5. 6, 9; canadensis, I, I9I, 194, 197; 
chalcosperma, 2; clandestina, 195; con- 
spersa, 195-197; cucullata, 2, 3, 7; 
cucullata X fimbriatula, 3, 4; debilis, 


196; dentata, 4, 5; denticulosa, 7; | 
7 


Egglestonii, 9; emarginata, 4, 5, 
eriocarpa, 194, 197; esculenta, 2, 9; 
fimbriatula, 2-5, 7, 194; fimbriatula 


| palmata, 3; hastata, 191-193, 197; 

hastata glaberrima, 192; hirsutula, 192; 
, incognita, 7-9; incognita Forbesii, 8; 
insignis, 6; labradorica, 195; lanceolata, 
7; Langloisii, 1; Langloisii pedatiloba, 2; 
lobata, 192; multicaulis, 196; odorata, 
196; pallens, 7; palmata, 3, 7; pedata, 
6, 9; pedatifida, 6, 7, 9; Porteriana, 4, 
5; primulifolia, 5, 7; primulifolia 
australis, 7; primulifolia villosa, 7; 
pubescens, 1, 194, 197; punctata, 195, 
196; Rafinesquii, 197; renifolia, 7, 8; 
repens, 195; rostrata, 196, 197; rotundi- 
folia, 195; sagittata, 2, 4, 5, 7, 194; 
Sagittata emarginata, 5; scabriuscula, 
I, 194; septemloba, 5~7, 9; sororia, 195; 
| striata, 192-194, 196, 197; tenuipes, 
193; tripartita, 191, 192, 197; tripartita 


glaberrima, 192-194, 197; Uuliginosa, 
195; viarum, 2, 7; villosa, 2, 7, 192; 
vittata, 7; Walteri, 192, 196, 197 

Vitis rotundifolia, 516 

Vittaria, 154-190; elongata, 189; Gard- 

| neriana, 166; intramarginalis, 165, 170, 
176, 178, 180, 187, 189, 190; lineata, 
165, 166, 177. 178; minima, 164-166, 
178, 188; minor, 165; Orbignyana, 166; 
pusilla, 165; remota, 163, 166, 176 
178, 180, 183, 187-190, 275; scolo- 
pendrina, 189; scabrida, 188;  sikki- 
mensis, 164, 178-180, 189; stipitata, 
166, 188 

Vittarieae, 153, 158; genera, 158; general 
considerations, 182; ontogenetic stages 
of, 176; pluriseriate genera of, 167; 
tribal characters, 155 

Vittarieae: their external morphology, 
venation, and relationships, The genera 
of the fern tribe, 153 


WeEsTER, P. J. Contributions to the 
history and bibliography of the roselle, 

Widdringtonites subtilis, 421, 422 

R.S. Panama mossses, 33 

Witson, P. Notes on Rutaceae—V. 
Species characters in Ptelea and 
Taravalia, 295 

Woopsurn, W. L. Development of the 
embryo sac and endosperm in some 
seedless persimmons, 379 

Woodsia ilvensis, 72; obtusa, 73 


Yukon region, List of lichens collected 
in the, 287 


Zizania aquatica, 227, 229 
| Zizia cordata, 232 
| Zygadenus elegans, 239 
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cents. Of former volumes, only 24-37 can be supplied separately ; certain numbers 
of other volumes are available, but the entire stock of some aumbers has been 
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Memoirs. Occasional, established 1889. (See last pages of cover. ) 


Preliminary Catalogue of Anthophyta and Pteridophyta within 100 miles of 
New York City, 1888. Price, $1.00 
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200 copies 1.70 2.35 2.90 3.75 4:35 4-70 
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American Feru Zournal 


An illustrated quarterly devoted to the general study of ferns. Subscription, in- 
cluding membership in the AMERICAN FERN SOCIETY, $1.00 a year, should be 
sent to H. G. RUGG, Treasurer, HANOVER, N. H. Matter for publication should 
be addressed to PHILIP DOWELL, PORT RICHMOND, N. Y. 


THE BRYOLOGIST 


WITH THE JANUARY, 1911, NUMBER BEGINS ITS 
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and Lichens, It is fully illustrated with new, original, and artistic drawings 
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as well as amateur. Send for sample copy. Subscription price $1.25 a year. 


Address, Dr. A. J. GROUT, New Dorp, N. Y. 
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North American Flora 


HIS work is designed to present descriptions of all plants growing independently 

I of cultivation, in North America, here taken’ to include Greenland, Central 

America, the Republic of Panama, and the West Indies, except Trinidad, 
Tobago, and Curagao and other islands off the north coast of Venezuela. 

It will be published in parts at irregular intervals by the New York Botanical 
Garden through the aid of the income of the David Lydig t und bequeathed by Charles 
P. Daly. 

It is planned to issue parts as rapidly as they can be prepared, the extent of 
the work making it possible to commence publication at any number of points. 
The completed work will form a series of volumes with the following sequence : 


Volume 1. Mycetozoa, Schizophyta, Volume 16. Pteridophyta, Gymno- 
Diatomaceae. spermae. 
Volumes2-10o. Fungi. Volumes 17-19. Monocotyledones. 
Volumes 11-13. Algae. Volumes 20-32, Dicotyledones. 


Volumes 14 and 15. Bryophyta. 

The preparation of the work has been referred by the Scientific Directors of the 
Garden to a committee consisting of Dr. N. L. Britton, Dr. W. A. Murrill, and Dr. 
J. H. Barnhart. 

Professor George F. Atkinson, of Cornell University, Professors Charles R. Barnes 
and John M. Coulter, of the University of Chicago, Mr. Frederick V. Coville, of the 
United States Department of Agriculture, Professor Edward L. Greene, of the United 
States National Museum, Professor Byron D. Halsted, of Rutgers College, and Pro- 
fessor William Trelease, of the Missouri Botanical Garden, have consented to act as 
an advisory committee. 


The following parts have been published : 

Vol. 3. Part t, Nectriaceae, Hypocreaceae, by F. J. Seaver ; Chaetomiaceae, by 
H. L. Palliser ; Fimetariaceae, by D. Griffiths and F. J. Seaver. 

Vol. 7. Part 1, Ustilaginales, by G. P. Clinton. Part 2, Coleosporiaceae, Ure- 
dinaceae, Aecidiaceae (pars), by J. C. Arthur. 

Vol. 9. Parts 1 and 2, Polyporaceae, by W. A. Murrill. Part 3, Boletaceae, by 
W. A. Murrill ; Agaricaceae (pars), by W. A. Murrill and G. S. Burlingham. 

Vol. 16. Part 1, Ophioglossaceae, by L. M. Underwood and R. C. Benedict; 
Marattiaceae, by L. M. Underwood; Osmundaceae, Ceratopteridaceae, by R. C. 
Benedict ; Schizaeaceae, Gleicheniaceae, Cyatheaceae (pars), by W. R. Maxon. 

Vol. 17. Part 1, Typhaceae, by P. Wilson; Sparganiaceae, Elodeaceae, Hydro- 
charitaceae, by P. A. Rydberg; Zannichelliaceae, Zosteraceae, Cymodoceaceae, 
Naiadaceae, Lilaeaceae, by N. Taylor; Scheuchzeriaceae, by N. L. Britton; 
Alismaceae, by J. K. Small; Butomaceae, Poaceae (pars), by G. V. Nash. 

Vol. 22. Part 1, Podostemonaceae, by G. V. Nash; Crassulaceae, by N. L. 
Britton and J. N. Rose; Penthoraceae, Parnassiaceae, by P. A. Rydberg. Part, 2, 
Saxifragaceae, Hydrangeaceae, by J. K. Small and P. A. Rydberg; Cunoniaceae, 
Iteaceae, Hamamelidaceae, by N. L. Britton; Pterostemonaceae, by J. K. Small; 
Altingiaceae, by P. Wilson; Phyllonomaceae, by H. H. Rusby. Part 3, Grossularia- 
ceae, by F. V. Coville and N. L, Britton; Platanaceae, by H. A. Gleason; Crossoso- 
mataceae, by J. K. Small ; Connaraceae, by N. L. Britton; Calycanthaceae, by C. L. 
Pollard ; Rosaceae (pars), by P. A. Rydberg. Part 4, Rosaceae (pars), by P. A. 
Rydberg. 

Vol. 25. Part 1, Geraniaceae, by L. T. Hanks and J. K. Small; Oxalidaceae, 
Linaceae, by J. K. Small; Erythroxylaceae, by N. L. Britton. Part 2, Tropaeolaceae, 
by G. V. Nash; Balsaminaceae, Limnanthaceae, by P. A. Rydberg ; Koeberliniaceae, 
by J. H. Barnhart; Zygophyllaceae, by A. M. Vail and P. A. Rydberg; Malpighi- 
aceae, by J. K, Small. 


The subscription price is fixed at $1.50 for each part; it is expected that four or 
five parts will be required for each volume. A limited number of separate parts (ex- 
cepting Part 1, Vol. 9) will be sold at $2.00 each. Address 


THE NEW YORK BOTANICAL GARDEN 


BRONX PARK, NEW YORK CITY 
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PUBLICATIONS BY OFFICERS AND STUDENTS OF THE DEPART- 
MENT OF BOTANY, COLUMBIA UNIVERSITY 


1. MEMoIRS OF THE DEPARTMENT : 


Vol. 1. A Monograph of the North American Species of the Genus 
Polygonum (1895). By John Kunkel Small, Fellow in Botany, 1893- 
1895 ; Curator of the Herbarium, 1895-1898. 

Quarto, 178 pages, 84 plates. Price $6.00. 

Vol. 2. A Monograph of the North American Potentilleae (1898). 
By Per Axel Rydberg, Fellow in Botany, 1896-7. 

Quarto, 224 pages, 112 plates. Price $6.00. 


2. CONTRIBUTIONS FROM THE DEPARTMENT : 
Vol. 1. Nos. 1-25. 1886-1892. Price $5.00. 


Vol. 2. Nos, 26-59, 1892-1894. Price $5.00, 
Vol. 3. Nos. 51-75. 1894-1895. Price $5.00, 
Vol. 4. Nos. 76-100. 1895-1896. Price $5.00, 
Vol. 5. Nos. 101-125, 1896-1897. Price $5.00. 
Vol. 6. Nos. 126-150. 1897-1898. Price $5.00. 
Vol. 7. Nos. 151-175. 1898-1901. Prive $5.00, 
Vol. 8. Nos. 176-200. 1901-1902. Price $5.00. 


Vol. 9. Nos. 201-. 1903-(current). 
List of separate numbers available on application, 


3- A Text-book of General Lichenology (1896). By Albert 
Schneider, Fellow in Botany, 1895-1896. 

Octavo, 230 pages, 76 plates. Price $4.25 (cloth) ; $3.80 (paper). 
Published by Willard N. Clute & Co. Binghamton, N. Y. 

The Department invites propositions relative to exchanges of her- 
barium material for any of the above named publications. Address 
Dr. Carlton C. Curtis, Columbia University, N. Y. City. 

4. An Illustrated Flora of the Northern United States, Canada, and 
the British Possessions from Newfoundland to the Parallel of the 
Southern Boundary of Virginia, and from the Atlantic Ocean westward 
to the 102d Meridian (1896-1898). By Nathaniel Lord Britton, Profes- 
sor of Botany, 1891-1896; Emeritus Professor 1896-, and Hon. Addi- 
son Brown. 

Three volumes, royal octavo. Vol. 1, 612 pages; Vol. 2, 642 
pages; Vol. 3, 588 pages; 4162 figures in the text, illustrating every 
species described. 

Published by Charles Scribner’s Sons, New York. Price, in cloth, 
$9.00 for the three volumes; with the indexes and keys bound separ- 
ately, $10.00. 

5. Our Native Ferns and their Allies. (Sixth Edition) 1goo. 
B_ Lucien Marcus Underwood, Professor of Botany, 1896-1907. 

Duodecimo, 158 pages, 35 figures. Published by Henry Holt & 
Co., New York. Price, $1.00. 

6. Moulds, Mildews, and Mushrooms. By Lucien Marcus Un- 
derwood, Professor of Botany, 1896-1907. 

Duodecimo, 236 pages, 10 plates. Published by Henry Holt & 
Co. Price $1.50. 

7. Nature and Development of Plants (1907). By Carlton Clar- 
ence Curtis, Assistant in Botany, 1892-1895; Tutor in Botany, 
1895-1906 ; Instructor in Botany, 1¢06-1908 ; Adjunct Professor of 
Botany, 1908-1910; Associate Professor of Botany, 1910-. 

Octavo, 471 pages, 42 illustrations. Published by Henry Holt 
& Co., New York. Price $2.50. 
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EIMER AMEND 


205-211 Third Ave., 
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Vol. 5; price, $3.00: 
List of Pteridophyta and Spermatophyta growing without cultivation in northeastera 
North America, Pages 1-377. 4 D 1893-31 D 1804. 


Vol. 6, No. 1; price, $1.25: 
Rusby, Henry Hurd. An enumeration of the plants collected in Bolivia by Miguel 
Bang. Part 3. Pages 1-130. 47 N 1896. : 
Vol. 6, No. 2; not furnished separately : 
Grout, Abel Joel. A revision of the North American Sotheciaceae and Brachythecia,. 
Pages 131-210. 30 Jl 1897. 
Vol. 6, No. 3; price, 50°cents: 
Hazen, Tracy Elliot. The life history of Sphaecrelia Vatestris ( Haematococcus 
pluvialit). Pages 211-246, plates 86, 87 (colored). 8 Je 1899. 
2 Vol. 6, No. 4; price, 50 cents: 
Underwood, Lucien Marcus. A review of the genera of ferhs proposed prior to 
1832. Pages 247-283. 1 D 1899. 
Vol. 6, No. 5; price, 25 cents: 
Fink, Bruce. Notes on lichen distribution in the upper Mississippi Valley. 
Pages 285-307. 1 D 1899. 
Vol. 7; price, $3.00: 
Howe, Marshall Avery. The Aefaticae and Anthocerotes of California. Pages 
1-208, plates 88-122. § Au 1899. 
Vol. 8, No. 1; not furnished separately : 
Lloyd, Francis Ernest. The comparative embryology of the Rubiaceae. Part 1. 
ages 1-26, plates 1-g. 26 Au 1899. Part Il. Pages 27-112, plates 5-15 


15 F 1902. 
Vol. 8, No, 2; price, $1.00: 
Evans, Alexander William. The Zejewneae of the United States and Canada. 
Pages 113-183, plates 16-22. 15 F 1902. 
3 Vol. 8, No. 3; price, 75 cents: 
Britton, Elizabeth Gertrude, & Taylor, Alexandrina. The life history of 
Vittaria lineata, Pages 185-211, plates 23-77. 30 Au 1902. 
Vol. 9; price, $3.00: 
Salmon, Emest Stanley. A monograph of the Erysifhaceae. Pages 1-292, plates 
1-9. 401900, No longer sold except in complete sets of the Memoirs. 
Vol. 10; price, $3.00: 
Burgess, Edward Sandford. History of Pre-Clusian botany in its relation to Aster. 
Pages i-xii, 1-447. 22 N 1902. 
Vol. 11, No. 1; price, $1.75: 
Griffiths, David. The North American Sordariaceae, Pages 1-134, plates 1-19. 
30 My 1901. 
Vol. 11, No. 2; price, $1.75: 
Hazen, Tracy Elliot. The Wothricaceae and Chactophoraceac of the United States. 
Pages 135-250, plates 20-42. 200 1902. 
Vol. 12, No. 1; price, $1.50: ‘ 
Northrop, Alice Rich. Flora of New Providence and Andros (Bahama Islands). 
Pages 1-98, plates 1-19 4+- map. 10 D 1902. 
Vol. 12, No. 2; price, $1.00: ; 
Banker, Howard James. A contribution to a revision of the North American 
Hydnaceae. Pages 99-194. 13 Je 1906. 
Vol. 12, No. 3; price, 75 cents: 
Kupfer, Elsie. Studies in plant regeneration. Pages 195-241. 10 Je 1907, 
Vol. 13; price, $3.00: ; 
Burgess, Edward Sandford. Species and variations of Biotian Asters, with dis 
cussion of variability in Aster. Pages i-xv, 1-419, plates 1-77.. 15 Mr 1906. 
Vol. 14, No. 1; price, $1.25: 
Burlingham, Gertrude Simmons. A study of the Lecfariae of the United States. 
Pages 1-109, figures 1-15. 26 My 1908. 


Vol. 14, No. 2; price, 75 cents: 


Butler, Ormond. Observations on the California vine disease. Pages 111-153, 
plates 1-5, 18 Je 1910. 


Address: BERNARD O. DODGE, 
Dept. of Botany. Columbia University. New York City. 
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MEMOIRS OF THE TORREY BOTANICAL CLUB 


A series of technical papers on botanical subjects, published at irregular intervals. 

Price $3.00 a volume. Not offéted in exchange. 

Vol. 1, No. 1; not furnished separately : 
, Liberty Hyde, Studies of the types of various species of the genus Cares. 
Pages 1-85. 25 My 1889. 
Vol. 1, No. 2; not furnished separately : 
Martindale, Isaac Com] Marine algae of the New Jersey coast and adjacent 
waters of Staten Island. Pages 87-111. 24 Au 1889. - 
Vol. 1, No. 3; price, 75 cents: 
jpruce, Richard. /efaticae Bolivianae, in Andibus Boliviae orientalis, annis 
1885~6, a cl. H..H. Rusby lectae. Pages 113-140. 20 Ja 1890. 
Vol. 1, No. 4; price, 75 cents : 
Sturtevant, Edward Lewis. On scedless fruits. Pages 141-187. 30 My 1890, 
Vol. 2, No. 1; not furnished separately : 

Halsted, Byron David. Reserve food-materials in buds and surrounding parts. 
Pages 1-26, plates 7, 2. 10S 1890. 

Vol. 2, No, 2; price, 75 cents: 

Vail, Anna Murray, & Hollick, Charles Arthur. Contributions to the botany cf 
Virginia. Pages 27-56, plates 7, g. 23 D 1890. 

Vol. 2, No. 3; not furnished separately : 

Holm, Herman Theodor. Contributions to the knowledge of the germination of 
some North American plants. Pages 57-108, plates 5-79. 15 Ap 1891. 

Vol. 2, No. 4; price, 75 cents: 

Wheelock, William Efmer. The genus Polyga/ain North America. Pages 109- 
152. 30D 1801. 

Vol. 3, No 1; not furnished separately : 

Small, John Kunkel, & Heller, Amos Arthur. Flora of western North Carolina 
and contiguous territory. Pages I-39. 20 F 1892. 

Vol 3, No. 2; price, $2.00: 

Morong, Thomas. The Naiadaceae of North America [with illustrations of all the 
species]. Pages 1-65, plates 20-74. 15 Mr 1893. 

Vol. 3, No. 3; not furnished separately : 

Rusby, Henry Hurd. An enumeration of the plants collected in Bolivia by Miguel 
Bang. [Part1.] Pages 1-67. 28 Ap 1893. . 

Vol. 4, No. 1; not furnished separately : 
Underwood, Lucien Marous. Index Hepaticarum. Part i, Bibliography. Pages 
I-91. 10 Je 1893. 
Vol. 4, No. 2; not furnished separately : 

Small, John Kunkel, & Vail, Anna Murray. Report on the botanical explora- 
tion of southwestern Virginia during the season of 1892. Pages 93-201, plates 
75-82. 18 N 1893-17 Ap 1894. 

Vol. 4, No. 3; price, 50 cents: 

Rusby, Henry Hurd. An enumeration of the plants collected in Bolivia by Miguel 

Bang. Part 2. Pages 203-274. 10 Mr-17 Ap 1895. 
Vol. 4, No. 4; price, 50 cents: 

Stockton. Arachis Aypfogaca L. Pages 275-296, plates 83-85. 
5 je 1595. 

Vol. 4, No. 5; price, 75 cents: 


Rydberg, Per Axel. The North American species of Physalis and related genera. 
Pages 297-374. 15 S 1896. 
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